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ALUMINUM 
ALLOYS 


You're always sure of fast trouble-free produc- 
tion, less scrap and lower costs when you buy 


from your best source of supply. 


@ All ingot is quality controlled during pro- 
duction to insure uniform quality metal that is 


free from impurities and gas 


Fe 3 é :: i re f By: 
ZINC BASE DIE CASTING ALLOYS 


@ Composition is constantly checked to assure 


ingot meets your specifications 


@ All shipments are palletized and shipped 
with a certificate of analysis 
@ Deliveries are promptly made to meet your 


production schedule 


ALUMINUM SMELTING w 
& REFINING Co., Inc. 


CERTIFIED ALLOYS CO. 


For more information circle No. 7 on the Reader Service Card 
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Extra Heavy All-Steel Links — Another 
Cast-Master “Bonus” Feature! .. . 


The story of Cast-Master quality is a story of “bonus” features — like the link sys 
tem shown here. Cast-Master links are super-rugged — all-steel — machined — with 
wide spread for positive lock-up, and multiple shear points to eliminate link pin break- 
age. Result? — more precision — lower maintenance costs for Cast-Master owners. 
To get the complete “bonus” story, send for the new Cast-Master catalog. 


Eastern Rep. Milton Harmon, 18 Rock Rd., Milford, Connecticut 
Midwest Rep. C. W. Stone Co., Minneapolis, Minnesota 
Western Rep. Sydney J. Wills, 2120 Strand, Hermosa Beach, Calif. 


For more information circle No. 27 on the Reader Service Card 
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@ More Parker-Engineered Die Castings 


From ONE Die: TWO Parts... THREE Savings! 


PARKER 
SALES ENGINEERS 


BELLEFONTE, PENNA. 

Warren G. Olson © 420 East Linn Street 
CHICAGO 49, ILL. 

Oltie J. Berger Company « 2059 East 72 Street 
CINCINNATI 14, OHIO 

William H. Broxterman ¢ 2430 Central Parkway 
DETROIT 35, MICH. 

Hodgson-Geisler Co. ¢ 18917 James Couzens 
GIRARD, PENNA. 

Danie! F. Marsh ¢ 35 Chestnut Street 
LONG BEACH 11, CALIFORNIA 

R. W. Fletcher ¢ Loomis Avenue 
MINNEAPOLIS 16, MINNESOTA 

O. R. Kreutziger ¢ 6524 Walker Street 
PHOENIX, ARIZONA 

Fred B. Larsen ¢ 6108 North 11 Avenue 
ST. LOUIS 8, MO. 

Frank May ¢ 4378 Lindel! Boulevard 
SYRACUSE, N. Y. 

J. C. Palmer ¢ 712 State Tower Bidg. 
WILTON, CONN. 

Girard L. Palmer ¢ Belden Hill Road 
WINTER PARK, FLORIDA 

Duane P. Davis ¢ 110 South Orlando Avenue 

Box 26 


These two mating parts, including the threads, are cast 
simultaneously in the same die. The result—three savings: 
1—One die instead of two saves die cost 
2—Casting two parts at one time in the same die saves 
production time 
3—Precision casting of the perfectly mated threads with 
no parting line saves machining cost 

Together, these three savings result in a substantially lower 
cost per piece. Just another example of the way Parker-en- 
gineered die castings save you money. 

Parker has been a leader in die casting for over 50 years— 
an old hand with new ideas. This skill and experience can solve 
problems — and save money—on your component parts. Just 
call the nearest Parker sales engineer or write the factory direct. 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 
high pressure 
ALUMINUM and ZINC 


tC A 4 4 E he die castings 


POWDERED METAL PARTS 


For more information circle No. 80 on the Reader Service Card 
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THE SEVENTH ANNUAL directory ot the powde r 
metallurgy industry is presented with this issue 

As in previous direct ries, this one lists all of the 
custom fabricators of powdered metal parts, the 
suppliers of metal powders and the equipment 
builders. Every effort has been made to make this 
directory as complete ind as useful as possib rhe 


it starts on page 65 





FEATURE ARTICLES FIBER METALLURGY 


This new tec hnique in powder metallurgy is full 


ly re porte ad 
of parts made of fibers are given 
INVESTMENT CASTINGS IN THE H-35 
Another in the series of articles on the use of inves 
INVESTMENT CASTINGS FOR SPECIAL PARTS 
How two makers of aircraft parts have been able t« 
use of investment « astings 
DESIGNING FOR ALUMINUM PERMANENT MOLD CASTINGS 
The second article of a serie This one vives some { 
limitations of the permanent pa 1 process 
PRECISION PARTS EASE PILL-DISPENSER : peereecnmand 
lo insure low- cost manutacture and 1 mainter 
is made almost entirely of zine die castin 
USE DIE CAST INSTRUMENT COMPONENTS 
A stronger assembly, complete interchangeabi 
ince and lower manufacturing costs result fror 
DIE CASTING LUBRICANTS, THEIR PURPOSE AND USE 
One of the leading manufacturers of dic stil 
die lubrication 
DESIGNING FROM THE INSIDE OUT 
By careful « ¥ sign, every part, including the cas 
tional and, by die casting, made at the lowest t 
A SIMPLIFIED, LOW COST, VACUUM DIE CASTING SYSTEM 
A description of a simplified, central va vster 
to anv machine casting aluminum 
DESIGN TIPS 
Some things to watch when designing 
sinterings 





FINISHING DIE CASTINGS 
FINISHING SECTION Part III of a series. This one deals with finishing die « it in a] 


barrel 

USE CHEMICAL MILLING TO MAKE TIGHT, CLOSE-TOLERANCE PARTS 
Applied for some time to sheet and wrought parts, « hemical milling is now 
being applied to castings 





DIRECTORY SECTION NEW DEVELOPMENTS IN POWDER METALLURGY 


Opinions of equipment builders, powder suppliers and parts manuf 


icturers 
on new developments in the industry 

PRODUCT LISTING 
An alphabetical listing broken down into types of product, types of powder 
and types of equipment 

ALPHABETICAL LISTING 
Names and addresses of parts produc ers powds r manufacturer 
ment builders 





DEPARTMENTS 10 Casting About 48 Data in Ads 
15 Letters 60 Useful Literature 
23 Opportunities 108 New Products 





SUBSCRIPTIONS: PRECISION METAL MOLDING is a controlled circulation magazine. Readers must 
qualify to receive it. Requests for subscription must include al! of the following information, name, job 
title, company, company address, major products produced at that company address. Exceptions: certain 
technical libraries, consultants, associations, etc., may receive subscriptions at the rates shown below. The 
publisher reserves the right to reject any subscription application that does not conform to established 
circulation controls. Subscription rates: U.S. and possessions — $5, one year: $8, two years. Canada — $6 
per year. Foreign — $7 per year. United Kingdom — £3.00 per year, payable in Sterling to London office 
Single copies, when available: | to 10—50¢ each; 11 to 25—40¢ each; over 25—35¢ each 
Affiliated publications: AERONAUTICAL PROCUREMENT, APPLIED HYDRAULICS. FLOW. INDUSTRY & 
WELDING, MODERN OFFICE PROCEDURES, OCCUPATIONAL HAZARDS, COMMERCIAL REFRIGERATION 
AND AIR CONDITIONING, WELDING ILLUSTRATED and MATERIALS HANDLING ILLUSTRATED. Not 
responsible for unsolicited editorial material 
Published monthly. Accepted as a controlled circulation publication at St. Joseph, Michigan 
Please return Forms 3579 to 812 Huron Rd., Cleveland 15, Ohio 
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WHERE PRICES ARE 
st DOWN TO EARTH AND 


Volume 16 


aes QUALITY AND SERVICE 
ARE “OUT OF THIS WORLD” 


DIE CASTINGS OF ALUMINUM, 
copyright 1958 
The tadustriol Publishing Corp. ZINC, TIN AND LEAD ALLOYS 


812 Huron Rood 
Cleveland 15, Ohio 





Your inquiries will receive prompt 
attention 


IRVING B. HEXTER 
president 


LESTER P. AURBACH 
er Sas Canpene You may contact our main office 


EDWIN M. JOSEPH : 
vice president and plant or the district office 


LEE HAAS 
vice president nearest you 


STAFF L t b 
DAVID W. VEIT a ro e 


Tg! director 
PHILIP R. KALISCHER DIE CASTING COMPANY 
editor 
CLIFF MILLER 
associate editor NORTH AND UNITY ST. 
SCHOLER BANGS LATROBE, PA. 
western editor _ 
672 So. Lafayette Park Pi 
Los Angeles 57, cae, 
JAMES A. WINGA 
assistant editor 
N. G. KISE 
circulation director 
R. V. STARKS, mgr. 
reader service dept. 


DISTRICT OFFICES 


NEW YORK 

LEE HAAS, Mgr 

Vv. STEIN, Admin. Ass't 
ARTHUR L. GOEBEL 
Eastern Representative 
60 E. 42nd St.—Room 835 
New York 17, New York 
Murray Hill 7-3420 


CLEVELAND 
ROBERT SIMMONS , DISTRICT OFFICES 
812 Huron Rd. + q 
Cleveland 15, Ohio AKRON, OHIO 
SUperior 1-9622 ; a E.G. Siess Jr 
} tod 227 W. Exchonge St 
Tel Portage 2-7663 
CHICAGO j CLEVELAND, OHIO 
CHARLES GEYER, Mor. Williom Kronz 
KENNETH L. JONES 19615 West Loke Rood 
Suite 704 Tel. Edison 1-6888 
520 N. Michigan Ave. 
Chicago 11, Illinois cm <r 
WHitehall 3-1655-56-57 rapt cscae oem 
Te! Baldwin 4.3523 
LOS ANGELES DETROIT. MICHIGAN 
ALAN CAZJER, Mgr. JR. Lemen Jr 
WILLIAM MILLS 1016 Fisher Bidg 
Room 8, Granada Bidg. Tel. Trinity 3-5910 
672 So. Lafayette Park Pi. PHILADELPHIA, PA 
Los Angeles 57, California W. F. Diefenderfer Jr 
Dunkirk 7-5104 : 1038 West Mt. Vernon St 
, Lansdale, Pa 

LONDON Pgy Tel: Ulysses 5-7640 
JOHN A. LANKESTER d NEW ENGLAND 
31 Palace St. j R. L. Thomson 
Westminister Pound Ridge P.O. Box 
London, S.W. 1, England New York 

Tel; 4.5113 
BALTIMORE, MD 

Richard R. Thum 

611 Se. Williom St 

Tel, Plaza 2-2514 


aoe eee . YOUNGSTOWN, OHIO 
a hee C. E. Overly 
G ne $3 3805 Sompson Drive 
ae . Aas Tel: Riverside 3-4601 


For more information circle No. 60 on the Reader Service Card 
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Your source for quality controlled aluminum die-casting metals. Federated 
aluminum ingot production is under rigid controls developed by Asarco’s Central Research Labora- 
tory. Federated Sales Engineers back up every shipment with on-the-spot assistance based on long 
detailed experience. For a complete choice of both aluminum and zinc die-casting alloys, call any 
one of the 11 plants and 23 sales offices of Federated Metals Division, 120 Broadway, New York 5. 


In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 
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Universily 
produces a powerful 


but very compact 
soundcaster by using 


DIE CASTING 


In this model PP-2 Pistolgrip ‘*Powrpage,” Univer- 
sity has embodied the most advanced features of 
any electric sound-casting system. Aim, press, talk 
—it projects clear, powerful sound in any direction 
A mighty voice for such a compact, light weight 
unit, only 4’2 pounds including batteries. The 
Pistolgrip with microphone built into the horn base 
permits ready, one hand use. 6 pencil batteries are 
all held in the slim handle which also contains the 
“Powrsaver™ press-to-talk switches and—the entire 
unit is weatherproof throughout. 

How was such compact design achieved .. . by 
resorting to die casting which gives thin, rigid sec- 
tions of great strength 

How was weight brought down to 4/2 pounds. 
by die casting three main parts in aluminum. 

How was cost held down to lowest figures pos- 
sible . . . by utilizing all the inherent advantages of 
die casting to make the intricate shapes economi- 
cally. The two-casting handle houses microphone, 
driver unit and power supply and the tone arm com- 


CAS> 


bines an outer shell with four spacer arms and an 
inner sound director core into one unit 

How was it made so weatherproof because 
die castings can be held toextremely tight tolerances 

You too can realize the many advantages of die 
casting by using the complete service available from 
Mt. Vernon’s coordinated designing, die-making, 
casting and machining facilities all under one roof, 
which can supply die cast zinc and aluminum parts 
ready for use. Contact your nearest Mt. Vernon 


sales representative for action 


Titty 
BEET traien tt a 
$233 9 wat TT ae a 


MT. VERNON 
DIE CASTING CORP. 


STAMFORD CONNECTICUT 


a) neseancn ®) 


PARTICIPANT 


STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road EAST ORANGE, N. J.: Mr. George E. Hahi, 37 So. Munn Ave. 
SALES GUILDERLAND, N. Y.: Mr. David H. King, 75 Willow St. ROCHESTER, N. Y.: Mr. William Sauers, 101 Briarcliff Rd. 


REPRESENTATIVES = cLutwervitte, MD.: Mr. C. Mcintosh Gordon, Mays Chapel Rd. 


CLEVELAND, OHIO: Mr. Grant Eller, 6 East 194th St. 


BALA-CYNWYD, PA.: Mr. G. T. McMaster, Llanberris Apts. C-1 


BROOKLYN, N. Y.: Mr. Robert V. Moore, 2317 Plumb 2nd St. | BOSTON, MASS.: Mr. James Cleary, 61 Exeter Street 


For more information circle No. 70 on the Reader Service Card 
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SKANEATELES, N. Y.: Mr. Jerome J. Theobold, 9 E. Genesee St. 


Actual photograph of o Cast Tooth Sprocket Gear in ASTM: A-148-53T Grade 90-60 Steel made in 


H-W Forsrerite Grains shell mold by Fort Pitt Steel Division, Pittsburgh Steel Foundry Corporation 





SMOOTH CAST SURFACES result from 
resin-bonded shell molds of H-W FORSTERITE GRAINS 


Forsterite grain is highly refractory magnesium 

silicate possessing physical properties which make 

it especially suited for resin-bonded shell molding. 

Its specific heat, thermal conductivity, high tem- 

perature stability and uniform thermal expansion 
all contribute to its excellent performance. 

As the result of the optimum chilling effect of 
forsterite grain, sufficient strength develops in 
the skin of the steel casting to resist outside gas 
pressure as well as inside ferrostatic pressure, and 


a smooth casting surface is assured. 


H-W FORSTERITE GRAINS are supplied in controlled 
sizings best suited for securing the most satisfac- 
tory shell molded casting surfaces. 


H-W FORSTERITE FLOUR is furnished for use as an 
additive to the H-W FORSTERITE GRAINS 
and resin mix to provide for the ultimate in surface 
smoothness, particularly of castings with heavy 
sections. Write for bulletin No. 6. 


HARBISON-WALKER REFRACTORIES COMPANY 


AND SUBSIDIARIES 


World's Most Complete Refractories Service 


GENERAL OFFICES: PITTSBURGH 22, PENNSYLVANIA 


For more information circle No. 112 on the Reader Service Card 
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They're small... 


5 Advantages of 
Inco Precision Castings 


@ Save up to 60% of production 
costs. 


@ Longer life with harder alloys. 


@ Little or no machining required. 


@ Wider design latitude. 
@ Higher alloys at lower cost. 





Get This Helpful Booklet 


Trying to keep costs in line on 
some small part? Then write for 
the 16-page booklet, 

“Cast to Outlast.” 

Illustrated with case 

histories that may 

suggest a practical 

answer to your 

probiem. 
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They’ re intricate... 


Se 5 ad 


They’re tight on tolerances... 


They’re subject to destructive service... 


They’re money-savers 


when they are 


In pairs, these tricky little parts form 
a carbon electrode holder for mov- 
ing picture projectors. 


The manufacturer specifies “D”* 
Nickel for the part. This metal pro- 
vides high-strength and electrical 
conductivity ... resists corrosion and 
spark erosion, even when tempera- 
tures climb to 750° F. 


Looking for the most economical 
method of production, the manufac- 
turer talked over precision invest- 
ment casting with Inco. The part 
seemed a “natural”: small... in- 
tricate ... tight on tolerances. 


They were right! Precision-cast 
by Inco, the part requires only one 


Inco Castings 


machining step ... drilling a hole. 


Here’s how you can save: 
Whenever you have a high-melting- 
point metal part which is 6 inches 
x 5 inches or smaller, weighs under 
3 Ibs., required starting tolerances as 
close as plus or minus .005 inch per 
linear inch, and needs 5 or more 
fabrication steps, look into Inco pre- 
cision casting. It often gives required 
precision with less machining. 


Send us a sample or blueprint. 
Our Engineering Department will 
be glad to submit their recommen- 
dations and quotations on Inco pre- 
cision investment castings. 


*Registered trademark 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


Keo 
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ee « Precision, Sand, Centrifugal 





No matter what your requirements -- 


DOLLIN 


DIE-CASTING TECHNIQUES 


provide the low-cost answer! 


_ } LARGE 

The great versatility of the die-casting process PARTS 

has been brought to its highest development ; 
Dolli oe di k f; dev a Aluminum castings 
by Dollin engineers, ie-makers, foundrymen made on tame cell 
and Dollin specially-designed, automatic, high- chamber type, high 
; . pressure machines. 
speed cyupaem. Zinc castings made on 
large plunger type 


Dollin has helped to design and has produced 
machines. 


thousands of shapes and sizes with the exact 
fidelity of design, close tolerance, weight, 
metal structure and surface finish to meet the 
requirements of each application. 


These bonuses go with every quotation from 
Dollin, at no extra cost. Send prints or sam- 
ples of any parts for cost-cutting or product- 
improving suggestions. 





SMALL PARTS 


Zine castings, 1000 per Ib. to 3 per 
Ib., accurately made on fully avto- 
matic machines. More design lati- 
tude, low tool costs, low piece prices. 





INTRICATE DESIGNS 


Dollin engineers and die-makers provide practical 


solutions to complex designs—open new possi- 
bilities for the use of die-castings. EYE APPEAL 
Sound, clean castings without sur- 


face imperfections permit low-cost 
buffed finish—provide better base 
for plating or organic finishing. 


my DOLLINE 
HIGH STRENGTH — . Aluminum 
ebenhanedhannntatae j D | € < re A » T J Pol re Ss 


mula assure maximum strength-to- 
weight ratio. 


DOLLIN CORPORATION, 614 So. 21st., Irvington, 11, N. J 


Pr 1 
fy + i" 
0 kj | Sales Offices Boston e Buffalo « Canton e Charlotte « Chicago « 
<4 iu 


aw t » Detroit « Louisville « Philadelphia. Pittsburgh e St Louis e St. Paul 


For more information circle No. 36 on the Reader Service Card 
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oe CASTING ABOUT 


technical news of applications 
& processes involving precision metal moldings 


Seas 


gs 


PLENTY OF BORON for all of the anticipated needs of the free world is assured for the next LOO years. Out in the Mojave 
desert, 130 miles northeast of Los Angeles, the United States Borax & Chemical 
Corp. has opened a new $20,000,000 open pit mine and refinery. Boron is re- 
garded as an important factor in high energy fuels and has more than 100 dif- 
ferent industrial uses in the manufacture of such products as glass, ceramics, 
plastics, agricultural chemicals and many others. As a part of the recent dedica- 
tion activities, a symbolic “final” load of ore was hauled out of the mine by the 
famous 20 mule team which transported borax ore from the company’s Death 
Valley mines in the early days of California history. Today the “symbolic mule” 
has been replaced by equally symbolic supersonic jet planes 


A TITANIUM SKULL MELTING FURNACE will be built by National Research Corp. for the Federal government. The furnace 
will be one of the largest vacuum furnaces of its type in the United States and 
will cost nearly $500,000 to design, build, and test operate. Designed for the 
production of titanium and titanium alloy ingots and castings, the furnace can 
also be used for the production of other difficult-to-handle metals such as urani- 
um, zirconium, thorium and their alloys. With a quarter-ton capacity, the furnace 
will be able to develop temperatures more than on-third that of the surface of 
the sun and will operate at pressures of one-millionth of an atmosphere 


CERMETS AND INTERMETALLICS mav lead the way in the development of many high-temperature applications. According 
to Dr. Clarence H. Lorig, of Battelle Memorial Institute. “In the development of 
materials for high-temperature load-bearing applications in heat engines, nuclear 
reactors, electronic components and other as vet unknown applications, the 
boundary between metals and ceramics will become much less distinct. There 
will be a new, intermediate family of materials based on intermetallic compounds.” 


ELECTRON BEAM MELTING AND CASTING are the newest techniques to be announced. The new method has been proved 
on a semi-works scale in a joint operation sponsored by Stauffer Chemical Co., 
Mallory-Sharon Metals Corp., and Temescal Metallurgical Corp. So far, titanium, 
zirconium, tantalum, molybdenum and columbium have been successfully melted 
and cast. High vacuum techniques must, of course, be used in conjunction w ith 
the new melting process. The metal is melted and cast in water cooled crucibles 
with no contamination from the crucible. Economics of the new process appeat 
favorable. Columbium requires 3 to 4 KWH per pound to melt and tantalum 
about 6 to 8 KWH. In contrast, solid state sintering of tantalum requires 500 
KWH per pound. 
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ABOVE: Operator removing end-bell casting from one of 
Emerson-Electric’s new Model 400-N Clevelands. End-bell 
is 614” in dia. Weight of shot approx. 2'/, Ibs. A close-up 
view of the ‘‘as-cast” part is also shown 


BELOW: Cleveland Model 400-N with aluminum shot end 
Also available as a hot chamber, zinc machine. Has 36”x40” 
die plates; 400-tons locking pressure, strain gage tested. 


EMERSON-ELECTRIC AGAIN 
SELECTS MODEL 400-N 


CLEVELANDS 


‘The Emerson Electric Mfg. Co., manufacturer of Emerson-Electric 
motors and appliances, operates two Model 400-N Clevelands in 
their St. Louis plant, to cast aluminum motor end-bells 

Based on the excellent performance of these Clevelands, Emerson- 
Electric has recently installed tz0o more Model 400-N Clevelands in 
their new, modern plant at Paragould, Ark. These new Clevelands 
are also producing aluminum end-bells in two-cavity dies 

For the Paragould installation, the new Model 400-N’s were built 
as “right-hand” and “left-hand” machines: are located shot end- 
to-shot end. One operator controls both machines, ladling from a 
central furnace. 

The nation’s leading producers of die castings rely on Clevelands 
for dependable, profitable performance. Investigate their advan- 
tages for your production. Built in 50, 200, 400 and 600 ton capaci- 
ties, for zinc and aluminum casting. For machine specifications, 
write for new Bulletin No. 5246 


4952 Beech Street 
Cincinnati 12, Ohio 


THE CLEVELAND AUTOMATIC MACHINE COMPANY A SALES OFFICES: CHICAGO 


CLEVELAND + DETROIT 
HARTFORD « S.ORANGE 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 
For more information circle No. 29 on the Reader Service Card 
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INVESTMENT CASTING Gets Extra C 
Per Day With INDUCTO Furnaces 


The efficiency and performance of the 
INDUCTO high-frequency induction furnaces 
at Investment Casting Company, Springfield, 
New Jersey, account for extra castings per 
day. For in addition to high melting speeds 
and the resulting low metal losses, the 
INDUCTO equipment helps minimize rejects. 
The controllable analysis of alloys in heat 
after heat and the homogeneity of melts con- 
tribute to consistently higher quality castings. 

Investment Casting Company benefits from 
other features of the INDUCTO melting equip- 
ment, too! The rugged welded construction 
of the furnace frame assures longer lining life 


ANOTHER INDUCTO INSTALLATION ... 


MENT ASTING C€ 


through less distortion. The compact control 
panel puts all the controls, including the selec- 
tor switches, within convenient reach of the 
operator while occupying very little floor 
space. The water-cooled power leads enter 
the furnace through the trunnion, thereby re- 
ducing twisting and flexing in addition to 
providing shorter leads for greater operating 
efficiency. 


Why not learn how you, too, can save time 
and money through the use of modern 
INDUCTO metal melting equipment? Write 
today for Bulletin 70. 


INDUCTOTHEHBR™M™M 


corporation 


412 Illinois Ave. Delanco, N. J. 


For more information circle No. 54 on the Reader Service Card 
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RCA Victor proves that the lightest 

A metals do not always produce the light- 

est weight parts. This RCA Victor Portable Television 

Receiver is built with a ZINC Die Cast bezel and screen 

mask that weighs less than one pound, yet provides the 

strength and rigidity necessary for a structural part of the 
entire housing. 

The sharply edged brow, thin wall sections, streamlined 
shape, compound curves and built-in conveniences for easy 
assembly are possible only by the die casting process. Die 
cast of ZINC, this bezel meets every requirement for the 
modern styling of the RCA Victor Flight-Line Series of 


receivers. 


For more information circle No. 76 on the Reader Service Card 


pmm april ‘58 / 13 





SHELL MOLDING RESINS 











These gear teeth are shown 
exactly as they came out of the mold 


Want to cast a gear with the teeth already on it? Shell molding is your 
answer. And Plenco shell molding resins help make this answer a good one 

Advantages? Many! For example, the teeth on the sprocket shown above 
required no machining, no finishing. And they possess above average tensile 
strength, because the shell molding process enabled the manufacturer to 
work with tough, ductile iron rather than malleable grey iron. 

You can well imagine what shell molding can mean cost-wise. Savings on 
labor. Savings on material. Savings on time. 

Many industrial companies are eagerly turning to shell molding and Plenco 
shell molding resins to help them achieve these substantially lower produc- 
tion costs. 

Interested in applying these production economies to your prod- 
uct? Call on Plenco. We’ll show you how. 


PLASTICS ENGINEERING COMPANY 


Sheboygan, Wisconsin 


Serving the plastics industry in the manufacture of high grade phenolic molding compounds, industrial resins and coating resins, 
For more information circle No. 84 on the Reader Service Card 
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LETTERS 


the readers’ forum 


PLASTER MOLD CASTING 

I understand that the suppliers of 
materials for the Plaster Mold Cast- 
ing Industry have manuals giving 
full information on the materials 
used, methods of procedure, meth- 
ods of making molds, and the op- 
eration of a plaster mold foundry. 

Can vou furnish me with the 
names and addresses of suppliers 
who have this information avail 
able. R.D.P. 

In addition to the companies u ho 
supply plaster for use in the plaster 
mold casting industry, there have 
appeared numerous articles in the 
trade press on how-to-do-it.—Ed 


FIBER METALLURGY 

We are very much interested in 
an article which appears on page 
132 of your January, 1958, issue 
regarding availability of fine metal 
fibers produced by a new process. 

Can you advise us of a source of 
supply ‘of these fibers. R.D.T 
Standards Engineer. 

The fiber metallurgy process was 
developed ona commercial scale by 
the S.O.S. Co. Because there was so 
much interest in this process shown 
by our readers we asked the men 
who det eloped the process to write 
a full scale report for us. This 
report appears in this issue of PMM. 

Ed. 


BLACK ANODIZING 

Would you kindly forward to us, 
tear sheets of the article “Here Are 
10 Steps in Black Anodizing Alu- 
minum Die Castings.” This article 
appeared in the November, 1957 
issue of PMM. 

In the value analysis unit, we 
are constantly looking for new 
products or processes with the ob- 
jective of obtaining the equivalent, 
or better, performance for less cost. 
Your article would be appreciated 
for our reference and file.—R.G.W., 
Value Analysis Engineer. 

The entire aim of PMM is to 
present better or less expensive 
methods of doing a job. Letters 
like this one make us feel that we 
are accomplishing our purpose 


Ed. 








HY DROLUBES 


PROTECTION The fire-resistance of CarBibde’s 


fire-resistant hydraulic fluids has been proved by severe 
exhaustive laboratory tests. And, in actual service, water 
base Ucon hydrolubes have prevented serious fires and 
injuries during more than 10 years of routine use in all types of 
industrial hydraulic equipment. The common fire hazards 
onnected with hydraulic operations are eliminated when UcoNn 
hydrolubes are used. UCON hydrolubes are classified as ac 
eptable, less hazardous fluids by Factory Mutual Laboratories 


ECONOMY UCON hydrolubes 150-CP and 275-CP 
are the economical answer to fire-resistance in hydraulic fluids 
Most commercial hydraulic equipment can be easily converted 
to Ucon hydrolubes with a minimum of time and expense 
Ucon hydrolubes have no harmful effects on most packings or 
seals. In fact, in many instances, reduced leakage losses have 
been reported. Ucon hydrolubes also provide maximum pro 
tection against liquid and vapor phase corrosion and have 
outstanding anti-wear characteristics—thus, pump replacement 
costs are also held to a minimum 


Why not get all the facts on how Ucon hydrolubes can mean 


protection plus economy for you. Write today for the booklet 


1 


“Ucon Hydrolubes Spell Safety,”’ F-40134 


UNION CARBIDE CHEMICALS COMPANY 


—: UNION ’ 
Division of PCT §«6Corporation 


30 East 42nd Street, New York 17, N. Y. 


“Ucon" is a registered trade-mark of UCC 
For more information circle No. 98 on the Reader Service Card 
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“Our H-P-M’s Give Us 
Better Quality Castings and 


Less Scrap . . . Consistently” 


Kiowa Corporation, Marshalltown, Iowa, says, “The ad- 
vanced principles of the H-P-M die casting machines have 
solved many of our quality problems and our day-to-day 
die maintenance problems have been reduced. We have 


two 200 ton, two 600 ton and another 600 ton H-P-M 
on order.” 


The new H-P-M die casting machines offer unlimited 

possibilities for die casting improvements, Here are the reasons: H-P-M’s link wedge mold clamp lock- 
ing mechanism pre-stresses the machine frame so that when metal is injected at high speeds and pres- 
sures, the mold is firmly clamped. Frame deflection is minimized due to the “beef” 


in platen and tie 
rods. Casting dimensional tolerances and density factors are held; flash is reduced to the minimum; scrap 
loss is practically nil. 


Another important advancement, H-P-M’s injection speed control, is infinitely adjustable for accelera- 
tion, high spéed and pressure follow-through. Intricate detail is accurate ly reproduced; surface finish is 
greatly improved; pressure follow-through packs metal for high de nsity. 


Remember—for top quality die castings . . 


. better density control . . . uniform finishes 
. - less scrap . 


. . More year-round success and satisfaction—H-P-M die casting ma- 
chines are ‘way ahead of the field. Write for Bulletin 5400-J and get the complete facts. 


H8I8 


THE HYDRAULIC PRESS MFG. COMPANY 


A DIVISION OF KOEHRING COMPANY e MOUNT GILEAD, OHIO, U.S.A. 


For more information circle No. 52 on the Reader Service Card 
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Look to Lindberg 


for sintering furnaces 


Hand Pusher Batch Type Furnace 
For small production lots and experi- 
mental sintering. An all-purpose unit 
for operation from 1300° F. to 2500° F. 
Made in various sizes for sintering 
from 25 to 300 pounds per hour. 


Mesh Belt 
Continuous Type Furnace 
Sintering furnace for small light parts 
in copper, bronze, brass or steel. Tem- 
perature range from 1300°F. to 2100°F. 
Provides low temperature silver braz- 
ing, bright annealing, as well as sin- 
tering of powder metals. Production 

ranges up to 500 pounds per hour. 


Roller Hearth 
Continuous Type Furnace 
Designed to handle loads up to 2200 
pounds per hour. Effective tempera- 
ture range from 1300°F. to 2100°F. For 
bright annealing, low temperature 
silver brazing as well as sintering of 

powder metals. 


For sintering furnaces, just as in all types 

of industrial heating equipment, you can Lindberg atmosphere generators provide the 
depend on Lindberg’s ability to supply ex- proper atmospheres recommended for use with 
actly the right equipment for your needs. eo ee htm ys oe 
Just get in touch with vo ‘ 2 ‘ enerator...approximately 4% carbon 
> 8 your nearest dioxide—18% hydrogen—12% carbon monoxide 


Lindberg Field Representative, or write and 66% nitrogen. 2. HYEN Generator. . . neutral 


Lindberg Engineering Company, 2463 West atmosphere approximately 21% carbon mo- 
Hubbard Street, Chicago 12, Illinois. Los noxide-- 40% hydrogen —38% nitrogen and 1% 
Angeles Plant: 11937 South Regentview methane. 3. HYAM Generator... composed of 
Avenue, at Downey, California. approximately 75% hydrogen and 25% nitrogen. 


See Lindberg in Booth No. 12, Metal Powder 
Show in Philadelphia 


LINDBERG heat for industry 


For more information circle No. 63 on the Reader Service Card 
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in June, the 3rd Annual... 


INVESTMENT CASTING DIRECTORY 


Again ... an issue of particular interest to buyers and producers of investment castings, alloys 
and related equipment. It’s the Third Annual Investment Casting Directory in the June issue 
of PRECISION METAL MOLDING. This is the only available buyers’ guide listing all pro- 


ducers of investment castings, plus the equipment and materials for making them. 


Special Reader Attention for Advertisers—advertisers receive bold-face listing in 
all places in the Directory where their names appear. 


If you want to give your investment casting advertising an extra boost, place it in the June, 
1958 issue of PRECISION METAL MOLDING. Your message will be delivered when buyers 
seek investment casting information. 


REGULAR RATES APPLY .. . FORMS CLOSE MAY 5TH .. . RESERVE SPACE NOW! 


PRECISION METAL MOLDING AN INDUSTRIAL PUBLISHING CORPORATION MAGAZINE 


812 HURON ROAD @® CLEVELAND 15, OHIO © SUperior 1-9622 





SALES OFFICES: NEW YORK CHICAGO LOS ANGELES LONDON, ENGLAND 
j 
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hold your fire 


On those days when nothing goes 
right in the shop, a wave of tempta 
tion may sweep over you to fire the 
whole crew. But you don't, because 
part of your job is juggling prob 
lems. 

Some die casters juggle more 
trouble than they need to—the prob 
lem of getting clean castings out of 
the machine (hopefully intact) is a 
case in point. Many die casters turn 
their attention to other problems be 
cause they standardize on Die Slick 
They keep several grades on hand 
to have something new to try when 
job requirements change 

And by blowing $1.60 on a three 
minute phone call from Dallas to us 
here in Dayton, a die caster can 
usually avoid a peck of grief and 
experimenting when the problem 
deals with die casting compound 
It's not that we're so all-fired smart, 
but we have experimented and we 
have helped die casters solve more 
problems than any single die caster 
is likely to turn up. That goes for 
married die casters, too 

Are you up on the newest Die 
Slick compounds? We may have a 
surprise or two for you if you drop 
us a line. Be sure to tell us the metal 
or alloy you are casting. 


Cordially, 


VW. 


V. W. Smith 


G. W. SMITH & SONS, 


Don’t use farce...use Die Slick! 


Stuck castings, scoring or soldering can create problems when you start 
to die cast aluminum. Heat requirements are higher, for example, and 
can obsolete your zinc die casting compound fast. That’s why most 
aluminum die casters end up using Die Slick in the last place, if not 
in the first place. 

Die Slick aluminum compounds withstand high heat, and have the 
added advantage of being thixotropic. This property lets you dilute Die 
Slick without the thinner rising to the top next morning. And while it 
has the consistency of heavy cream, it brushes or sprays on like water. 

Tell us the metal or alloy you are casting and we'll rush you a trial 
quantity. If you don’t like it for any reason, tell us and we'll make con- 
fetti of the invoice. 


Die Slick is a registered trade mark of G. W. Smith & Sons, Inc. 


DIE SLICK 


INC., 1703 SPAULDING ROAD. DAYTON 3. OHIO 


For more information circle No. 43 on the Reader Service Card 


pmm april ‘58 / 19 





precise heat for precision casting 


You’d expect the accurate heat of an induction throughout a melt ...and the most uniform 
furnace to be an important consideration in possible cast part analysis. 

permanent mold, shell mold, and investment 
casting ...and it is! But in addition to precise 
temperature control, Ajax-Northrup high fre- 
quency induction furnaces provide the precision 
foundry with flexibility, purity, and economy. 
That’s why Ajax leadership in melting for pre- 
cision casting has never been challenged. 


Pure metal protects part quality: There’s no flame, 
no smoke, no physical contact between coil 
and metal. Melts are always 100% on analysis, 
because there’s no chance of contamination .. . 
particularly important when you're dealing with 
the finicky alloys common in precision casting. 
A better melt at a lower cost per melt: Because 
One furnace—hundreds of alloys: Ajax-Northrup every melt is uniform and to exact composition, 
furnaces can handle any one or all of the hun- bad melts become a thing of the past. Subse- 
dreds of ferrous and non-ferrous alloys being quent machining is minimized. Ajax-Northrup’s 
made today. For many alloys, it’s the only unique control system assures maximum melt- 
furnace that can be used. Magnet alloys, for ing efficiency—lower melting costs. And new, 
example, depend on the inherent stirring action compact designs minimize floor space require- 


which assures ideal dispersion of all elements ments, installation costs and maintenance. 


induction heating & melt . 
ions sie itoecinite Available in every conceivable capacity from a few ounces 


e 
to several tons ... powered by massive motor-generator sets 
or economical converters .. . there’s an Ajax-Northrup 
induction furnace sure to satisfy your needs perfectly. 
We'll gladly send you further information or, if you wish, 


arrange a meeting with qualified furnace engineers to 
discuss your special requirements. Ajax Electrothermic 
N ORTH RU P Corporation, Ajax Park, Trenton 5, New Jersey. 


ASSOCIATED COMPANIES: AJAX ELECTRIC COMPANY-AJAX ENGINEERING CORPORATION 


For more information circle No. 5 on the Reader Service Card 
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THERMOLD AV 


DIE CASTING DIE STEEL 


CALL ANY OF THESE WAREHOUSES AND OFFICES 


Bridgeville CAnal 1-8000 Indianapolis MElrose 8-7597 Pittsburgh ATlantic 1-9155 
Buffalo SUmmer 2275 Los Angeles HOllywood 9-1461 Rock Island 6-1221 
Chicago HUmboldt 9-2335 Milwaukee SPring 1-3140 Springfield (N.J.) DRexel6-3000 
Cleveland LAfayette 4-4444 New York WoOrth 4-1970 St. Louis Mission 7-4733 
Dayton BAlIdwin 2-7451 Norfolk MAdison 2-5347 Syracuse GRanite 2-7335 
Detroit TYler 4-0050 Philadelphia Midway 9-2500 Titusville 7-2221 
Hartford CHapel 9-8613 Worcester Pleasant 6-3563 


" UNIVERSAL-CYCLOPS 


For more information circle No. 100 on the Reader Service Card 
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USCO Z-3 (an aluminum-magnesium hardener) and USCO 
Z-5 (an aluminum-magnesium-copper hardener)—in either 
shot or ingot form—will give you manufacturing economies in 
producing your No. 3 and No. 5 Zinc Die-Casting alloys re- 
spectively, for hot metal delivery to your casting machines. 


Analyses are carefully controlled so that your final alloy will 
conform to all existing governmental and society specifica- 
tions. Our metallurgical engineers are available to discuss the 
exact use of USCO Z-3 and Z-5 hardeners with you. Write us 
for details! 


U. S. REDUCTION CO. 


East Chicago, Indiana. 


PLANTS: EAST CHICAGO, INDIANA © TOLEDO, OHIO 





For more information circle No. 99 on the Reader Service Card 





22 / april '58 pmm 





UNIQUE 


“ONE SOURCE” 
CASTING ANALYSIS 


Offers “More Casting Value Per Dollar” 
in Monarch 


» FUNCTIONAL ZINC DIE CASTING 


Effective value analysis requires experi- 
enced judgement and knowledge of all 
methods involved. Years of experience 
in design and production of aluminum 
permanent mold, aluminum and zine die 
castings, ready for assembly—enables 
Monarch to give you factual costs and 
impartial design analysis. 


SaveTime. Save Money. Contact Monarch 
on your casting requirements. Monarch 
produces the finest castings that can 
be made by each method. Send today 
for our new brochure—‘‘ Manufacturing 
Achievements in Molten Aluminum”’. 


MANUFACTURING 
in MOLTEN 


MONARCH ALUMINUM MFG. COMPANY 


9205 Detroit Avenue Cleveland 2, Ohio 
Circle No. 68 on the Reader Service Card 


ACHIEVEMENTS 
ALUMINUM 











| OPPORTUNITIES 


jobs & equipment 





Opportunities rates: $20 for 
the first column-inch; $15 for 
each additional column-inch 
payable in advance. To answer 
box number advertisements, 
address responses to the box 
at Precision Metal Molding, 
812 Huron Rd., Cleveland 15, 
Ohio. Closing date: Ist day of 








month preceding publication. 











POSITIONS OPEN 





MFGRS. REPRESENTATIVE—Established 
Powdered Metal Parts Manufacturer in 
Eastern U. S. looking for aggressive repre- 
sentation on commission basis in Metropoli- 
and West 
Coast States. Write complete resume to 
Box No. 4158. 


tan Chicago Area, Michigan 


SALES REPRESENTATIVE WANTED for Zinc 
Die Castings. Die making facilities. Com- 
mission basis. Dieco Die Casting Co. 59-27 
Decatur St., Brooklyn 27, N. Y. 





Salesman/Salesmanager. Excellent oppor- 
tunity. Outline qualities in first letter to 


Sintered Metals, Inc., Boston 30, Mass 





POSITIONS WANTED 





/NAILABLE—1I2 years Metal Powders engi- 
neering experience (tooling & process) for 
custom or in-plant production or develop- 


ment. Box No. 4258. 





EXPERIENCED DIE CASTING PLANT 
MANAGER, I5 yrs. gen. mgr. large die cast- 
ing Co., Detroit area. Administrator; experi- 
enced all phases; wide contacts. Experienced 
labor negotiations. College grad, pre-law. 
Seeking progressive organization. Location 
immaterial. Box No. 4358. 





EQUIPMENT 





KUX TABLET PRESS, Model 64, with 220/ 
440 5-hp motor and Varidrive, air brakes, 
switches. Can be seen operating. Reason- 
ably priced. Pyroferric Co., Inc., Bronx Blvd. 
ut 216th St., New York 67, N. Y. 





WHICH 


MONARCH 
FINISH 


WILL 
STIMULATE 
YOUR SALES? 


Gleaming Polish hic: 
today ’s ‘‘best-s« lling’’ prod l 
from Monarch aluminum } 


noid and diecastings 


Colorful Porcelain 
Enamel otfers a mod 
ern decor to create 
appeal’’. ‘‘Porceglaz 
economically adds 
feature to product 

from Monarch perma 


nent mold castir gs 


Durable 
Velvaglaze 


prov ides a pleasir . 
economical scar and 
mar resistant finish 
on both Mor 


n 


arch alu- 
m permanent 


id and diecastings. 


Monarch 


castings. It will pay you to get f 


s famous for finishing quality 
illdetails 


Write for our brochure ‘‘Manufacturing 
Achievements in Molten Aluminum"’ 


MANUFACTURING 
in MOLTEN 


MONARCH ALUMINUM MFG. COMPANY 


Cleveland 2, Ohio 


ACHIEVEMENTS 
ALUMINUM 


9205 Detroit Avenue 


Circle No. 69 on the Reader Service Card 
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Now a complete 
report on a new 
process and new 
products made 

by or 


iber 
etallurgy 


By R. H. READ*, W. POLLACK 
and S. W. McGEE** 


1. INTRODUCTION 
T EW 
now possible because of fiber 
metallurgy 


engineering materials are 


v. Processes for manufac 
turing a new class of porous metal 
products having high strength as 
well as high permeability and a new 
series of composite materials such 
as plastics, ceramics or soft metals 
reinforced by fiber metal networks 
have been developed at the Armouw 
Research Foundation. 

The porous metal products can 
be manufactured in the form of 
continuous 
shapes. 


sheet or in intricate 

They promise to become a valu 
able material for the filter industry 
as well as for special structural ap- 
plications. The fiber metal base 
composites combine the features of 
a metal network with the density, 
refractory, corrosion or other de- 
sired properties of a second ma- 
terial and permit materials design 
for unusual service conditions. 


*Asst. Supervisor, Powder Metallurgy, and 
**Associate Metallurgists respectively, 
Armour Research Foundation, Chicago, Iilinois 





Slurry Felting 


Metal Fibers 
Suspended 

in a Liquid 
Slurry —____{ 


Felt—__ 


Porous Mold 
Bottom 


Vacuum 


SINTERINGS 


| 


TAIVAER 
Eee 
ROCESS 





| 
Roll Press 





Machine — Weld — Braze — 


Fabricote 





FIGURE 1. Felting processes and flow sheet for fiber metallurgy 


ll. THE MANUFACTURE OF 
POROUS METAL PRODUCTS 
A. Fiber Sources 

Metal fibers are obtained by 
chopping or cutting into discrete 
lengths, metal filaments, wires, or 
metal wool strands. An economical 
process has been developed for 
making fibers by chopping batts of 
metal wools which are manufac- 
tured by a shaving or scraping 
process. 

The range of fiber sizes from 
which useful porous materials can 
be made is very broad, but most 
fibers have diameters from 0.001” 
to 0.020” and lengths from 0.03” to 
1.0’. Fibers made from wires have 
regular cross sections and smooth 
surfaces while those from wools are 
irregular in cross section and have 
rough surfaces. 

B. Metal Fiber Felting 

The diagram shown in Figure | 
illustrates typical felting proced- 
ures. For the slurry felting method, 
the metal fibers are beaten into a 
slurry with a viscous fluid. The 
slurry is charged into a porous felt- 


ing mold and the mold is subjected 
to a vacuum. The vacuum pulls the 
liquid through the mold and fibers 
are deposited randomly on the in 
ner mold surface. 

Uniform felting is assured be 
cause, if fibers should build up ex 
cessively at some site, the perme 
ability of that site for the felting 
medium would decrease and felting 
would proceed less rapidly at that 
site. The slurry would then flow to 
sites where permeability is high and 
more fibers are needed to provide 
a uniform felt. 

The product of felting is a very 
porous metal body having a density 
of from 5% to 20% of that of the 
metal from which the fibers are 
made. The density is dependent 
upon the size of the fibers, the felt 
ing medium and the felting rate. 

In general, short fine fibers will 
felt to the highest density. The 
felted metal fibers are interlocked 
with one another and the felt has 
sufficient strength to permit han 
dling. Rough, kinked fibers from 
metal wools interlock more effi 
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FIGURE 2. Typical forms that can be produced in fiber metal 
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FIGURE 3. Tensile strengths of porous metal fiber materials. 


ciently than fibers from metal wire. 
C. Sintering Felted Fibers 

The sintering of metal fiber felts 
is very’much like metal powder 
sintering. There may be a consider- 
able difference in the size of the 
parts to be sintered, however, for 
the size limitations imposed on 
powder metal parts are not a prob- 
lem in fiber metallurgy. Fiber felts 
can be small and intricate, but they 
can also be in the form of large 
sheets or blocks. 

For example, the size of felts 
made by permitting fibers to fall 
through the air into a mold can be 
almost unlimited. 

Felts may be sintered in the as- 
felted condition or may first be 
compressed to a predetermined 
density. The pressing loads required 
increase for increasing final den- 
sity requirements but are very low 
for the manufacture of porous ma- 
terials. 

Sintering temperatures and pro- 
tective atmospheres are similar to 
those for metal powders of the same 
alloy. Sintering temperatures can 
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be reduced for many metals by 
“brazing” the fibers together with 
a lower melting alloy. 

For example, a surface coating of 
copper can easily be deposited on 
the strands of a steel wool batt. 
If the wool is chopped into fibers 
which are subsequently felted, the 
felt can be “brazed” by sintering 
at a temperature sufficient to melt 
the copper. 

D. Rolling or Press Forming 

Sintered fiber metal felts are 
easily rolled or pressed to obtain a 
desired density, strength or shape. 
The amount of deformation per- 
missible is dependent upon the 
alloy used; ductile metals can be 
rolled to complete density as would 
be expected from the success of 
roll bonding metal powders of iron, 
nickel and other metals. 

If intricate, porous parts are de- 
sired, the felts should take the 
shape of the finished part because 
non-uniform deformation of the 
felt causes non-uniform permeabil- 
ity of the part. 

Fiber metal parts can be ma- 


FIGURE 4. Permeabilities of porous stainless fiber materials 


chined to final dimensions, though 
care must be exercised to avoid 
smearing their surfaces if surface 
porosity is desired. Very porous 
parts should be filled with wax or 
resin to permit machining. The 
filler can be subsequently removed. 

The final product is a porous 
fiber metal material somewhat 
analogous to a three dimensional 
metal screen, though not so regular- 
ly oriented. Normally the fibers are 
randomly oriented but can be par- 
tially oriented to provide direction- 
al properties. The porosity of the 
fiber metal product ranges from 5% 
to 95%, and pore sizes range from a 
few microns to a few millimeters. 

An important feature of the fiber 
metal process is economy. A process 
for felting continuously from a 
slurry onto a rotating drum has 
been developed for the manufac- 
ture of continuous sheet. Felting in 
porous molds requires very simple 
equipment and is amenable to auto- 
mation. 

The most economical source of 
continued on page 53 








INVESTMENT CASTINGS 


INSIDE view of cap nose wheel rebound 
is seen at top; outside view of same cast- 
ing is below. 


Part Three 
Beech Aircraft 


Specifies... 


IVILIAN aircraft are fitted for 
C flight in peaceful air where 
speed is a factor of convenience . . . 
not pursuit or escape. 

Accented in every part of each 
of these planes are the characteris- 
tics of comfort, customer appeal, 
and last but not least, operation at 
a reasonable profit. 

Investment castings are penetrat- 
ing this area of aircraft manufactur- 
ing. One of the first to be used in 
this more or less specialized field 
was chosen by the Beech Aircraft 
Corporation of Wichita, Kansas, for 
use in its popular Model H-35 Beech 
Bonanza. 

The name of the investment-cast 





IN AIRCRAFT 














NOSE WHEEL of the Beechcraft Model H-35 Bonanza. Shock absorber on this part has 


cap-nose wheel rebound, see left, which is investment cast 


Photos: Courtesy, the Reech Aircraft Corp.) 


part is the Cap-Nose Rebound 
Wheel and it is designed to fune- 
tion specifically as a shock absorber 
inside the nose-landing wheel. This 
is part of the retractable landing 
gear contained in the forward part 
of the ship during flight. 

As the plane lands, the nose-land- 
ing gear drops into position at the 
same time that the other two are 
released. At the instant of touch- 
down, these structures must remain 
functioning under the full shock of 
contact. 

This model of the Beech Aircraft 
Bonanza is a single engine plane, 
carrying up to four passengers. De- 
signed, and used mainly as a busi- 


Investment Castings in the H-35 


ness plane, the compactly built air- 
craft travels at a top speed of 200 
miles per hour. 

Cast to specific tolerances, the 
part's dimensions are 14%” in diam- 
eter. Its height is 114”. 

These parts are forerunners of 
other investment castings which 
will be specified for civilian-com- 
mercial aircraft by future designers. 

Already, engineers are basing 
conclusions on parts such as those 
illustrated on this page, and realiz- 
ing that investment castings have 
promising potential in the com- 
mercial plane field. 
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MU teed IN: AIRCRAFT 


Convair and Aerojet 


avoid machining 


by using... 


Investment Castings for 


HORN for landing gear fairing on the F-102A and TF-102A 


IRCRAFT make use of many 
A specialized investment cast 
parts which would be impossible 
to make by any other method. These 
parts are usually produced in one 
piece and need little, if any ma- 
chining. 

Samples above from the Convair 
Division of the General Dynamics 
Corp., and below from the Aerojet- 
General Corp., illustrate parts made 
by this process. 


CASTING segment, turbine nozzle. 


at 
CAM is designed for use on the external fuel-tank release 


Photos: Convair Div., 


The horn, upper left, is an uplatch 
horn for the main landing-gear-fair- 
ing on Convair’s F-102A and TF- 
102A. Because of the high heat treat, 
190,000 psi to 200,000 psi, perma- 
nent steel stamping of the X-ray 
number on the part was delayed. 

Cast in #410 stainless steel, the 
parts were made by the investment 
process because it allowed holes to 
be cast true. 

The cam, upper right, for the 


ADAPTER cross-over coolant. 


Special Parts 


General Dynamics Corp 


external fuel tank release mecha 
nism, is cast in No, 4130 chrome 
molly-steel. Aerojet-General part, 
seen below at left, is a casting seg- 
ment in the first stage turbine noz- 
zle. It was originally designed as 
an investment casting made of Mul- 
timet N-155. Seen in center is a 
casting adapter cross-over coolant 
cast in 347SS. At right is a rotor 
turbine, sceond stage, cast in 
Haynes Stellite No. 31. 


ROTOR turbine cast to tolerance 


(Photos: Aerojet-General Corp. 





DIE CASTERS 


D-M-E STANDARD 
Water-Cooled 
» SPRUE BUSHINGS 


D-M-E STANDARD 
Water-Cooled 


PRUE SPREADERS «7 D-M-E STANDA RETAINER SETS 


Available Alloy Steel 


D-M-E STANDARD : 
Hotform and Nitralloy 
EJECTOR PINS $s 


DETROIT MOLD ENGINEERING CO. 


6686 EE. McNICHOLS ROAD — DETROIT 12, MICHIGAN =— TWinbrook 11-1300 
SEVEN BRANCHES ; Contact Your Nearest Branch FOR FASTER DELIVERIES' 


TO SERVE YOU. ; = 217 CENTRAL AVE. — S901 W. DIVISION ST. | 3700 S. MAIN ST! 
Write TODAY fer c ILLSIDE, N. J. CHICAGO, ILL. LOS ANGELES,” CAL 


Complete Prices = $02 BROOKPARK RO. S58 LEO STREET 
oo . D-W-E CORP. - ChevELAND, O07. DAYTON, 0. 


Specifications : -E OF CANADA —15 AVés=s TORONTO, ONT 
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TYPES OF PERMANENT MOLDS are seen above. Fig. | shows 


a small, vise-held, manually filled mold. Fig. 2 illustrates an 


= 


intermediate mold with a rack and pinion for opening. Fig. 3 is 
a large, hydraulically operated mold 


Designing for Aluminum Permanent Mold Castings 


Part Two: Advantages and Limitations 


HE permanent mold _ process 
has distinct advantages when 
it is properly applied. It allows a 
latitude of design unequalled by 
any other casting method. When 
used intelligently, many major man- 
ufacturing economies are possible. 
But at the same time this method 
has its limitations. If parts are de- 
signed without considering these 
limitations, advantages can be easi- 
ly lost. 
ADVANTAGES 
1. GRAIN STRUCTURE—Lighter 
parts with thinner wall sections can 
be designed and cast because per- 
manent mold castings have finer 
grain structure and better strength 
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By P. R. KALISCHER, Editor 





Editor's Note: Part Two de- 
scribes important details of 
the permanent mold casting 
process, gives its advantages 
and limitations, and illustrates 
the various ways of making 
the castings. 











properties than sand castings of the 
same alloy. This is due to the fact 
that permanent mold castings cool 
faster. Cooling rates are controlled. 
2. SMOOTHER SURFACES—A ma- 
chining-allowance may not be re- 
quired because the “as cast” surface 
of the casting can be used when this 


surface-finish is important. This 
gives a saving in labor-costs and 
metal. Also, no machining means 
that the chilled skin of the casting 
is saved. The surface finish of a per- 
manent mold casting is always bet- 
ter than a sand casting surface. 


3. SOUNDNESS—Permanent mold 
cast parts are stronger, more pres- 
sure tight, and less subject to notch 
sensitivity when properly made be- 
cause they shrink less and have less 
gas porosity than sand castings. 


4, ACCURACY—Closer tolerances 
can be held and reproducibility 
from casting to casting is superior. 
As a result the amount of finishing 
which must be done to permanent 








FIG. 4 displays a large mechanically operated pouring ladle 
and mold. Fig. 5 shows hydraulically operated molds on a 


mold castings is considerably less 


than is required on sand castings. 


In some cases, dimensional accu- 
racy is good enough so that ma- 
chining operations may be elimi- 
nated. Permanent mold castings are 
always more accurate dimension- 
ally than sand castings. 
5. CORING—Four different types 
of cores are common and each has 
advantages. 
Metal Cores: These are always 
used for straight-pull cores. 
They are permanent, dimen- 
sionally accurate, and _ stable. 
There is no possibility for core- 
shift or core-wash, two serious 
problems when the sand cast- 
ing process is used. 
Sand Cores: Standard sand 
cores are used for complex 
cores that cannot be pulled 


Plaster Cores: When accuracy 
and a superior surface are de- 
manded for a complex cored 
hole, plaster cores, while more 
expensive to make and remove, 
are far superior to sand cores, 
allowing no core-wash and 
having much less tendency to 
shift during pouring. 

Shell Cores: This newest core 
material is resin-bonded sand 
which forms a so-called “Shell 
Core”. Strong and rigid, these 
cores can be made smaller and 
more complex than sand cores. 
Surface-finish may not be as 
fine as that produced with plas- 
ter cores but dimensional accu- 
racy of both types is about the 
same, thus where shell-core 
making equipment is available, 
shell cores are replacing sand. 


straight. Only the cored holes 
will lose the accuracy of per- 
manent mold casting. By using 
them, it is possible to make a 
permanent mold casting that, 
otherwise, would have to be 
cast in a green sand mold. 


Regardless of the type of core 
used, considerable economies are 
shown because of the superior acu- 
racy and surface produced by per- 
manent mold castings. 

6. REPRODUCTION OF DETAIL— 


Because the molds are rigid and 


turntable which are poured manually. Fig. 6 pictures a large 
turntable of molds being poured automatica ly 


because flaking and spalling of the 
mold is completely eliminated, let 
tering, numbers, and engraving can 
be accurately reproduced if de 
signed so that gravity-pressures 
give proper metal-fill during pour 
ing. Permanent mold castings re 
produce much finer detail than is 
possible with sand casting 

The engineer designing for per 
manent mold casting must know the 
practical requirements of the mold 
cavity. Unless he has actual perma- 
nent-mold foundry experience, the 
designer will be able to do a better 
job if he will consult with a perma- 
nent mold foundryman 

Like every other metal-forming 
method, permanent mold casting 
has limitations. To design without 
knowing them is certainly asking 
for trouble. 


LIMITATIONS—and Alternatives 
1. UNUSUAL PROPERTIES—A need 


for unusual soundness, or a demand 
for higher than as-cast and heat 


continued on page 32 
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DESIGNING 

continued from page 31 

treated properties, may make it de- 
sirable to use a forging or an as- 
sembly of welded wrought-compo- 
nents instead. 

2, MAXIMUM DETAIL AND 
SOUNDNESS—When unusual de- 
tail and great soundness are re- 
quired, the investment casting proc- 
ess might be the most economical. 


3. VERY FINE DETAIL- MODERATE 


SOUNDNESS—If reproduction of 


fine detail is needed and physical 


properties associated with die cast- 
ings are adequate, better parts will 
be secured by die casting. 


4. VERY SMALL PARTS—If the cast 
parts are so small that a large num- 
ber can be gated on a match plate, 
sand casting with fast production 
molding machines might offer a few 
economies. Shell mold casting may 
be much more economical. Greater 
dimensional accuracy of shell mold 
castings and a much better surface 
can be secured at high rates of pro 
duction by the manufacturer. 





on your casting problems 


FACTS to guide you In 


selecting your die casting alloys...in these 
informative new HENNING )ooklets 


DIE CASTING 


wilh 
Zinc Base Alloys 


% @ 
“Die Casting with Zine Alloys” \/ 


explains the factors influencing the 
production of sound castings — alloy 
composition, temperatures, metal / 
injection pressures, gating, venting, / 
etc. A technical guide for plant / 
managers and die casting machine / 
operators. Available in quantities. l 


A REFERENCE SOOK 4 GUIDE 
TO OM CASTING ALLOYS 


“Reference Book and Guide on 
Zamak (zinc base) Alloys” 
gives valuable production and 
design data for die casters and 
engineers covering composition, 
\ mechanical and physical properties, 
\ dimensional stability, use in different 
\ types of castings. 


‘ \ 
and... to assure better casting results consider 
H B &S “quality-controlled” alloys, specifically engineered, 
from start to finish, to meet your exact casting needs. 


HB&S quality costs no 
more and HB&S 
services are yours 
for the asking. 
Write for these 
FREE booklets. 
TODAY. 


HENNING BROS. & SMITH, INC. 


"Dependable service since 1922" 
91-117 Scott Ave., Brooklyn 37, New York 


Smelters and Refiners of Aluminum, Bronze, Brass, Zinc Lead 
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5. LONG RUNS—When the num 
ber of castings required is quite 
large and when the soundness and 
mechanical property 
can be met, die-casting is the pre- 
ferred method of fabrication. 

6. SIZE—As size increases, tooling 
costs also increase and foundry dif 
ficulties multiply. Some permanent 
mold castings have been cast that 


equirements 


weigh as much as 500 Ib. and cast- 
ings up to 100 Ib. are not uncom 
mon, but the majority of permanent 
mold castings weigh less than 20 Ib 

The few advantages and limita- 
tions listed in this article simply 
emphasize the designer's need to be 
extremely familiar with the perma 
nent mold process before he speci 
fies a permanent mold casting 

Most foundries are staffed with 
competent engineers who will ad- 
vise prospective customers, will 
help them on specific design prob 
lems, and suggest design modifica 
tions that will insure sounder, 
stronger castings. 

It is well worthwhile to use these 
services. 

Following advice and consider- 
thev are 
made to him can save the prospec 
tive customer a lot of time. He may 
also avoid wasting money investi 


ing suggestions when 


gating other processes which are 


not adaptable to his specifications 


SOCIETY OF DIE CASTING 
ENGINEERS ELECTS OFFICERS 
The Society of Die Casting En 
gineers, Inc. have announced the 
1958. They are: 
Harry Cagin, Halex Die Casting 
Co., president; Dean L. Rockwell, 
Clifford Rockwell Co., vice presi- 
dent; Meyer R. Tenenbaum, Lester 
Phoenix, Inc., 


new officers for 


executive secretary; 


John Lapin, Saginaw Industries, 


Inc., director, 3 year term; Herman 
J. Windolp, Holland Die Casting 
Co., Inc., director, 3 year term; 
Harris R. Shimel, Cuyahoga In- 
dustries, Inc., director, 2 year term; 
and William Van Raaphorst, Ameri- 
can Mold Engineering Co., director, 
| year term. 


ROOSA ELECTED VICE 
PRESIDENT OF PARKER 

Max B. Roosa, formerly vice- 
president in charge of sales, has 
been elected executive vice-presi- 
dent of Parker Rust Proof Co. 
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ASSEMBLED of precision made die cast 
ings, this coin-slot aspirin dispenser is 


dependable durable 


mospheric conditions found anvwher 


ind resistant to at 





DIE CASTINGS 


greater part of the 


used to make up the 


aspirin dispenser 


These parts were a challenge to desi 
ers who were used to conventional cd: 
mands of the die casting industry 





Precision Parts 


By SAMUEL FRADIN* 


LL. “coin in the slot” dispen 
A sers have a Common denom- 
inator. They must be made inex 
pensively, and they must operate 
faithfully and = consistently 

It is not surprising, therefore, to 
find that most of the working parts 
of these dispensers are die cast 
The aspirin dispenser seen on this 
page is typical of one type of coin 
operated mechanism 

Except for the mounting bracket 
and a few incidental pieces, this 
entire unit is a group of zinc die 
castings. 

While these may appear to be 
very simple castings, the three ma 
jor housing segments are quite long 


and are cast with exceptionally 
thin walls. In the bottom section, 










relatively intricate 


quired to provide the slot for the 


’ , 
cormg is” re 


delivery of the aspirin tablets and 
to provide for acceptance or re 
The locking 


mechanism is also cast into this 


jection of the coin 


section. 

Inside the housing sections are 
two multi-barre] ntainers 
which hold the capsules of aspirin 
tablets 


approximately 4” long and contains 


Each of these segments is 


15 tubes 

These two castings provide a 
challenge to the die caster because 
practically no draft could be al 
lowed on the cores. The two sec 
tions must match exactly so that 
there will be smooth feeding of 
the contents across the joint. 

Originally these various parts 


were designed as aluminum die 


DIE CASTINGS 


Ls SP 













Ease Pill-Dispenser Headaches 







The change to zine was 
—4 


castings 
necessary because of the inability 
of the foundries consulted to pre 
duce the 


secthons 


multi-barreled  storags 


with sufficiently straight 
sides so that bo.mg was an unneces 


sary opel itien 


As the parts are now being made 
by the Caldwell Casting Company 
only simpk machine work Is Heces 
parts \ tew 
holes to accommodate self tapping 
drilled and a slot 


bottom b irrel storage 


sarv to finish the 
screws must be 
cut in the 


section to riccept the delivery 


mechanism 
castings been mad 


Had_ thes« 

by anv method other than zine di 
castings, many more operations 
would have been necessary to fin 


ish them 
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AINSWORTH- PRECISION.” 


the new combination 
for integrated service 


j 


/ 


DIE CASTING... plus 


other metal forming 
processes 


The merger of these two well-known companies means this to our 
customers... 
Combined engineering and manufacturing skills in... 
e Die Casting—aluminum, e Forming-—rolling and machining 
zinc and magnesium Finishi mt 1 plati 
: e Finishing—painting and plating 
e Plastics et s E s 


e Stamping e Assembly 
This combination of facilities, with plants located in the East 
and Mid-West, means this... 

e Economy of Production e One order—full service 

e Closer cooperation e No division of responsibility 

e Saving of Freight 
Centralized estimating, engineering, quality control, order, bill- 
ing and service enable Ainsworth-Precision to pass further 
economies to you in lower burden costs. 





Let our Field Engineers show you the broad advantages of the Ainsworth- 
Precision merger. There is no obligation. Send your request to our new 
Headquarters Office. . 


—_— 


; mee ‘ : : , DER 
3201 Guardian Building +« Detroit 26, Michigan -_ FOR FOO 


am ° N NEW SERVICES 
AINSWORTH-PRECISION CASTINGS CO. 


OUR ANIC], MC) aual.\.t 4 Om @0)-110) 7 Wile). 


DETROIT, MICH.— FAYETTEVILLE, N. Y.—SYRACUSE, N. Y.—MARYSVILLE, MICH. 
CHICAGO, ILL. — CLEVELAND, OHIO—KALAMAZOO, MICH.—ROCKFORD, ILL. 
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LOWER COSTS at both manufacturing 
and assembly levels are realized through 
the use of die cast components in these 
instruments. But this is only one of the 
advantages gained with this fabricating 


process 


CAST COMPLETE except for minor drill- 
ing and tapping; these castings give the 
buye r a better instrument at less cost 


For rigid construction and complete 


interchangeability of parts... 


Use Die Cast Instrument Components 


HE J-4A Input Controller, 
manufactured by Automatic 
Timing & Controls Inc., 


used primarily for controlling the 
time that power is on or off on 


is a device 


heating devices. It represents as 
complete a utilization of the flexi- 
bility of the die casting process as 
one could hope to find 

As this device originally was con 
ceived, die castings were not con- 
sidered at all. Instead, stampings 
and wrought parts machined to 
shape were used. The result was a 
conglomeration of small parts 
which had to be assembled, mostlv 
by hand. The assembly seldom had 
the alignment or the rigidity de- 
sired for shipping purposes. It was 
to match the various 
components and to keep these 
matched 


necessary 


together through 
subsequent manufacturing opera 
tions. Some of the early applica- 


units 


tions of the units clearly indicated 


that it was impossible, when using 
stampings and screw machine 
parts, to secure the necessary rigid 
ity required in field use. 

The housing of this Input Con 
troller is now a zine die casting 
with a separately molded terminal 
plate, so that the two parts fasten 
together with a bolted spacing bar 
and make up an assembly that will 
stay put through any normal and 
some abnormally rough service 

Drilling and tapping are the 
only machining operations needed 
on the castings. The result is that 
by the time an Input Controller is 
assembled, a saving of about ™% in 
manufacturing cost has been 
achieved. 

After the small amount of neces 
sary machining has been done, and 
prior to assembly, the die cast parts 
are thoroughly degreased and given 
a chemical conversion coating of 
lridite 14, followed by a black air- 
drving enamel. 


The model 305 single cvcle timer 
Is a matching unit in size and gen 
to the In 
put Controller. It uses one alumi 


eral surface appearance 


num and one brass for major struc 
tural parts 


In this timer, there has been a 


progression from sand casting 
through investment casting to die 
casting as a means of manutacture 
With sand casting being the most 
expensive, aluminum die castings 
at the same stage of completion 
represent only 40° as great an in- 
vestment, and the same part as an 
investment casting represents 60% 


of the cost of the sand casting. 


The machining operations on the 


castings used in this timer are 


simple tapping and reaming of 


the center hole and shaft hole 
Because of the low operational 


and the 
verv low load, aluminum may be 


speed (maximum 16 rpm 


continued on page 107 
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total automation* 


comes to die casting 
with the continuously recycling 


Ria 


fully automatic die casting machine 


| *For the first time 
a small and medium parts 
die casting machine that 


¢ cleans itself 

e lubricates itself 

¢ water-cools itself 
e recycles itself 

¢ unloads itself and 
¢ feeds itself new 
supplies of molten 





metal on demand 


Now...you can have a completely automatic die casting operation for small and 
Um 7 s!loy parts. You can set entirely new production levels, bid for a much 
larger share of the growing up-to-one-pound die casting market; compete on jobs 
which, until now, were lost to other production methods! 
Now...one setup man can service a bank of high-speed DCMT RAM Auto- 
matics. Piece by piece, this means lowest labor cost, lowest inspection cost, lowest 
die amortization cost, lowest trimming cost and highest casting output per unit 
of floor space! It also means minimum rejects and uniform quality throughout 
Keep up with progress in the die casting field! Write today for an illustrated booklet 
giving details and specifications of the exciting new DCMT RAM Automatic. 
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DCMT SALES CORP., Dept. DD 368 
Division of British Industries Corp., Port Washington, New York 


QUALITY Gentlemen: Please send “RAM Automatic” booklet 


Also send literature on 
these other DCMT 





die casting machines 


C] IMP/96 mk I 

(fully air-operated) 

C) ADC 56 Rotorcaster 
(for casting aluminum 
around rotors of 

small motors) ADDRESS 





SALES CORP. 


Division of British Industries Corp. 
Port Washington, New York 





COMPANY 
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SEE IT ON DISPLAY AT BOOTH 1238, ASTE TOOL SHOW, PHILADELPHIA 
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SPRAY APPLICATION of die lubricants is common 


swabs is slower and less uniform 


_— 


s 
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PLUNGER LUBRICATION is generally 


brush. Some machines 
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ee en 
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— 
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1 hand operation with a 


are equipped with automatic lubr 


Die Casting Lubricants, Their Purpose and Use 


by R. D. BLACK* 


Here is 
expert 
opinion 


HE purpose of die 

lubricants is to prevent the 
casting from adhering to the die 
and thus aid in producing a 
smoother, better finished product 
A correctly chosen lubricant will 
permit the metal to flow into and 
completely fill cavities that cannot 
be filled otherwise. 

In choosing the correct lubricant 
it is important to bear in mind the 
temperature of the metal 
poured, the operating temperature 
of the die, and the alloy to be cast 
It is impossible to select a lubricant 
that will perform equally well on 


casting 


being 


*So Manaaer. The 
und 


both zinc and aluminum. At the 
same time, a lubricant that works 
well on aluminum when the die 
temperature is 300° F will not work 
well at 500° F 

When the molten metal comes 
in contact with the lubricant, the 
surface of the lubricant turns to a 
carbonaceous residue. This carbon- 
aceous powder remains on the sur- 
face of the casting when taken out 
of the machine. Any residue on the 
die can readily be removed with 
an air jet 

Since there are many petroleum 


oils available and each forms a 


continued on next page 


pmm april '58 / 37 





LUBRICANTS 


continued from preceding page 


different amount of residue at dif 
ferent temperatures, it takes years 
of experience and research to se 
lect the proper blend of petroleum 
oil for specific operating conditions 
and temperatures. 

If the lubricant has the correct 
fire point enough of it will remain 
on the die in a liquid state to allow 
at least five or six shots before 
another application is necessary. 
When the carbonizing temperature 
of the lubricant is too high, the 
lubricant will be absorbed into the 
surface of the casting and appear 
as an oil stain. When the carbon 
izing temperature is too low, the 
entire amount of the lubricant will 
be used on the first The 
proper lubricant carbonize 
but formi a minimum amount of gas 
in doing so. In other words, it must 
not actually burn. 
Soluble Oil Lubricant 

A soluble oi} or water 


shot 
must 


soluble 
paste eliminates the smoke disad- 
vantage usually prevalent with 
kerosene diluted lubricants. When 


soluble ‘oil is mixed at a greater 


proportion than tou parts otf water 
to one part of oil, the quick chilling 
of the die from the water will cause 
the development of minute checks 
in the die and greatly shorten the 
die life. While soluble oil is an ex 
cellent lubricant, more supervision 
is required, and the operator's edu 
cation is of the utmost importance 
One of the largest manufacturers 
of automotive grills is using this 
soluble oil type compound on a 
central svstem connected directly 
to each machine. Their die life is 
very good, and their percentage ot 
rejects is abnormally low. By keep 
ing their mixture to four parts wa 
ter to one part soluble oil, they 
have had no trouble with die 
checking. 
Boron Nitride 
Boron nitride is one of the new 


Lubrication 


est tvpe die coatings. The tests to 
date that an un 
usually large number of shots can 


have indicated 
be made with only one applica 
tion of lubricant. Some die casters 
claim up to 500 shots per coating 
while others claim as many as 2000 

The greatest disadvantage of this 
material is that in most cases the 
die must be removed from the ma 


chine and heated before applica- 
tion of the lubricant can be made 
The cost of application often times 
renders this material impractical 


ALUMINUM LUBRICANTS 


There are also three popula 
tvpes of lubricants most often used 
with the die casting of aluminum 
Aluminum pigmented compound 
waxes, oil blends, and graphite 
and the mixture of stock oil and 
colloidal graphite 
Aluminum Pigmented Compound 

The aluminum pigmented com 
pounds are a mixture of pigment 
aluminum and stock oil, and they 
have proven to be one of the most 
successful compounds in use. Any 
operator can make good castings 
with this type compound. Over ap 
plication does not necessarily mean 
rejected castings 

The aluminum pigment used has 

much higher melting point than 
the metal being cast and will im 
bed itself in the 


casting. The stock oil provides the 


surface of the 


carbonaceous deposit which allows 


In many cases where 


( he« ked Or has 


easy ejyechon 


il die is worn ol 





PICTURED ABOVE IS OUR MODERN SHOP AND OFFICES 


exclusively devoted to engineering and building die casting 
dies and molds to exacting specifications. This plant was 
designed with capacities to handle and fabricate anything 
from a unit die insert to a 15 ton cylinder or grille die with 
the necessary skills and experience to save you time and 


money on your next tool. 





RICHARD 0. SCHULZ CO. 


ELMWOOD PARK, ILLINOIS 
* 


DIE CASTING DIES » PLASTIC INJECTION 


AND COMPRESSION MOLDS 
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little or no draft, a good non 
stained casting can be obtained 
with this type of compound. 

One of the main disadvantages 
of this material is that it will build 
on the dies and if not watched 
closely, dimensional accuracy will 
be lost. When this build-up does 
occur, the dies may be cleaned 
easily on the machine using a caus 
tic solution. 


Waxes, Oil Blends, and Graphite 

This compound works best on 
dies that are running from cool 
to normal temperatures. In_ this 
type compound, the waxes act as 
the wetting agent, and the oil and 
graphite are the parting agents. It 
is usually mixed with kerosene in 
a ratio of about fifteen parts kero 
sene to one part lubricant and then 
sprayed on the die 

The disadvantage is that the 
graphite has a tendency to settle 
and agitation at regular intervals 
is required 
Stock Oil & Colloidal Graphite 

\ lubricant usually used where 
the die temperature ranges trom 
normal to hot. The carbonizing 
takes place slowly with this type 
ot compound and if the dies ire 
not hot enough, oil stains will show 
on the surface of the casting. 


ZINC LUBRICANTS 


\t present there are three basic 
types of lubricants being used in 
the die casting of zinc. The most 
common is a combination of low 
viscosity index oil, fat, and colloidal 
graphite. Sometimes a water sol- 
uble oil or a boron nitride coating 
or both are used. 

Low Viscosity Index Oil, Fat, and 
Colloidal Graphite Lubricant 

\ low viscosity index oil is used 
because it thins readily in the pres 
ence of heat. The fat is used as a 
wetting agent to break the surface 
tension of the oil allowing it to thin 
out and cover the entire surface of 
the die with a uniform thickness 
film. 

Colloidal graphite is an electric 
furnace graphite which is about 
99% pure. The particles of graphite 
range in size from 1 to 10 microns 
in diameter and will not stick to- 
gether or build on top of each 
other. This man-made graphite is 
far superior to flake or mined 
graphite which is about twenty 


times the size of colloidal particles 
and which contains far more im 
purities. Impurities will cause the 
particles to bulid up on the die, 
changing the dimensions of the 
casting. 

Graphite is used in a die casting 
lubricant to fill the pores of the 
die and to permit easy ejection of 
the casting. Each particle of graph 
ite is like a tiny piece of coal on 
shale. These particles shear very 
easily and half of them remain on 
the die while the other half stays 
in the surface of the casting 
Graphite, contrary to most beliefs, 


actually helps in the plating of 
castings because it is one of our 
best electrical conductors 

This lubricant may be applied as 
brush 
it is usually diluted with 


kerosene and spraved on the die. 


received with a swab or 


Howevel! 


When properly used this com 
pound makes an excellent die lu 
bricant, gives a beautiful hardware 
finish, and permits easy 
from the cavity 


tage Is the smoke from the kero 


ejection 
Its chief disadvan 


sene when it is sprayed on the die 
Over 


of the casting 


application causes staining 





SHORT RUN DIE CASTINGS IN ZINC PRODUCED THROUGH 


ODERN 


tom Phoenix 


WV. at Phoenix, are not Swiss watch-makers, but we do pride 


ourselves on producing some of the most intricate, close tolerance 
zine die castings made today for some of the most respected names 


in American industry 


techniques with a good measure of care and 


Coupling modern production facilities and 


pride in a job well 


done” has enabled us to build an enviable reputation as a prime supplier 


for short run, precision 


work. And the really tough jobs, with 


many extra operations, don't faze us a bit as a matter of fact, 


we thrive on them! In addition, should you encounter a zinc 
die casting problem, our engineering department stands ready to 
give you the kind of able assistance you need to solve tt Next 


time you need the finest in zinc die castings 


21 WLINOIS STREET 


think of Phoenix! 


BUFFALO, NEW YORK 


For more information circle No. 83 on the Reader Service Card 
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Cromo-High V for long-wearing dies 


When you're die-casting lead, aluminum, or magnesium, 
you can be sure of long-wearing dies when you specify 
Cromo-High V. It’s Bethlehem’s 5 pct chrome-moly tool 
steel, containing 1 pct vanadium. Time and again, this 
popular grade has given outstanding performance on 


long-run jobs. 


Cromo-High V is excellent for die-casting because of 


its stubborn resistance to wash and erosion. And it has 
plenty of toughness for those high-production jobs 
Cromo-High V is made by a controlled melting procedure. 
It’s a uniformly annealed steel, making it easy to machine. 


BETHLEHEM TOOL STEELS 


Moreover, it has good center density and grain refinement, 
and is free from porosity. 

Cromo-High V is a uniformly deep-hardening steel, with 
minimum size change and warpage. Even in massive sec- 
tions it can be heat-treated to a uniform hardness as high 
as Rockwell C 45-47. 

Your Bethlehem tool steel distributor can furnish you 
with all the facts about Cromo-High V. Or better still, order 
enough for a few trial runs. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel 
Corporation. Export Distributor: Bethlehem Steel Export Corporation 





For more information circle No. 21 on the Reader Service Card 
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DIE CASTINGS used in the recorder, from left to right, are: 


case cover, counter bezel, recording head cover, handle, 


out cover, key bezel, and side 


DIE CASTINGS 


They represent an exce llent e» 


clean 
i detail 


Designing From The Inside Out 


7HEN the Wollensack Divi 
sion of the Revere Camera 
Company, in Chicago, decided to 
produce a portable tape recorder 
for the home market, design en- 
gineers wanted, not only to produce 
a true high fidelity unit, but the 
smallest and lightest one as well. 
Standard concepts of recorder 
design were discarded and the unit 
was built from the “inside out”. . . 
mechanism first, housing second. 


The use of die castings made 
several design innovations possible: 
the sides of the recording unit form 
the sides of the case; the speaker 
grille is in front of the recording 
mechanism; all controls are cen- 
tralized in one forward section; the 
recorder is styled around all-metal 
airplane type Construction. 


To produce a “quality look” in a 
small tape recorder, Revere and 


Wollensak designers specified die 
castings. for eight visible parts—two 
side castings, recording head cover, 
clean-out cover, counter bezel, key 
bezel, handle, and top covet 

Other materials such as plastics 
were considered but rejected be- 
cause only die casting assured the 
holding of close tolerances, high 
strength, and better appearance. 
Designing for cores, bosses, and 
engravings in the die castings, not 
only speeded production but re- 
duced manufacturing costs. 

Seven parts are die cast in alu- 
minum and one in zinc by the 
Precision Castings Co., Division of 
the Harsco Corp., Chicago. The 
castings require little machining. 
Finishing consists of chrome plating 
or applying a baked enamel finish 
Despite problems inherent in 
chrome plating of aluminum, Wol 
lensak engineers decided that styl- 
ing demanded this type of finish. 


ample of product re-design from 


“inside out”. Engineers de- 


veloped these castings after studying product production-needs 


The surface of the castings for 
both plating and enameling there 
fore, had to be almost a “jewelry” 
finish, with close grain and com- 
plete homogeneity of metal in the 


castings. 


The two side castings are cast 
with a groove to simplify the mask- 
ing. This not only reduces the 
cost of applying the finish, but 
allows closer fitting of parts. The 
top cover is finished in a range of 
baked enamel colors both insid« 
and out. It is cast in a single im 
pression die with bosses to which 
steel clips are attached to hold 
microphone and cord in place 


The counter bezel and key bezel 
are also painted while the record 
ing head-cover, cleanout cover, and 
handle are chrome plated. The han 
dle is made in a_ two-impressi 
die with lettering depressed to per 
mit filling with black enamel late: 
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DIE CASTINGS 


Here's how to 

go about 
planning the 
installation of .. . 


Charles W. Ohse 


HE idea of using vacuum to 

obtain better die castings is 
old. The practical application of 
vacuum in die casting is very new, 
it’s been applied in only the last 
two years. 

One of the newest systems is in 
use by The New England Die Cast- 
ing Company. This method of ap- 
plying vacuum to a die cavity was 
developed in our plant, the result of 
36 years of intermittent 
ments. 

Before describing our vacuum 
system, let’s discuss why we wanted 
it. Many of the jobs in our shop 
are difficult ones. We produce cast- 


experi- 





*President, The New England Die Casting Co 
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100 PERCENT PRESSURE-TIGHT are the specifications for this splice case. Only by 


vacuum die casting can this part be made with low rejects 


AN OVERHEAD VACUUM LINE permits maximum flexibility without requiring addi 


tional floor-space. One line serves seven machines 


A Simplified, Low Cost, 


By CHARLES W. OHSE* 
ings that must be pressure tight, 
parts with very thin walls, parts 
with long, small diameter projec 
tions, and similar die caster’s prob 
lems. 

Now in theory, at least, porosity 
is caused by gases trapped in the 
metal. This gas is compressed by 
the pressure of injection and by 
shrinkage as the metal cools. It is 
trapped air in the die cavity and 
metal chamber that increases the 
difficulty with thin walls and high 
bosses. The air cannot escape at all 
or cannot escape fast enough. If 
trapped air is the cause of faulty 
castings, the obvious answer is to 
remove the air before injecting the 


metal into the die. 

There’s another source of air 
trouble. When aluminum is poured 
into the shot sleeve it only partly 
fills the sleeve. As the plunger ad 
vances and seals off the pouring 
hole, the air in the shot sleeve is 
trapped and is forced into the die 
cavity with the metal as the plunger 
advances. By the time this ait 
reaches the die cavity most of the 
vents and overflows are closed. The 
only place left for the air is the 
interior of the casting. It mixes with 
molten metal and causes internal 
porosity and stresses. 

So we have very good reasons for 
wanting to get rid of the air in the 





SIMPLICITY without loss of clearance is essential for a suc must close 


cessful vacuum die casting system. For 


results, the dies is reduced. This 


acuum Die Casting System 


die cavity and particularly the 


shot sleeve before Injecting the 
aluminum into the die 

Now what is the best way to 
remove the air? The patent litera 
ture goes back many vears and 


about every possible method of 
evacuating the die cavity has been 


Many of 


the methods were extremely com 


suggested at least once 


plicated and most of them quite 
expensive. This brings up that im- 
portant point—cost. We have a con 
siderable number of machines in 
our shop. If we were to convert 
all, or even most of them, to vacu 
um operation the conversion had to 
be inexpensive. Not only that, the 


conversion had to permit the use 
of existing dies with little modifica 
tion and it could not interfere with 
normal operation of the machine or 
with installation or removal of dies 

We became convinced that the 
best and simplest wav was to hook 
the vacuum line as direct to the 
die cavity as possible, to have the 
smallest possible volume to evacu 
ate. Then if we used a very large 
volume system, the rate of air re 
moval would be rapid. A compat 
atively small pump could be used 
as there would be ample time be 
tween shots to let the pump reduce 
Another de- 


the system pressure 
sirable feature of this method is 


and lock before the air pressure In the die cavity 


ws evacuation of cavity and shot slee 


that the die is visibly closed, and 
lox ked 
plied 


when the vacuum is ap 
vacuum continues in effect 
during the whole injection cvcle 
The shot sleeve is sealed to atmos 
phere by advancing the plunger 
just enough to seal off the pouring 
hol ifter the 
been put in 


So this is the 


molten metal has 


svstem we de 
\« loped 
On the die we machined a 
channel around the cavity. At 
several points in the channel we 
drilled holes into the ejector box 
or vacuum manifold. We also ma 
chined standard vents from the 
continued on page 44 
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channel to the die cavity (.006” to 
.008” deep ). These vents must have 
volume enough for the air in the 
cavity and shot sleeve to be removed 
quickly, but shallow enough so that 
any molten metal that enters the 
vent will freeze before it reaches 
the channel. 

The die halves must seal at the 
parting line to prevent air leakage. 
We accomplish this with an asbes- 
tos gasket around the perimeter of 
the die. 

Pressure is reduced with a vacu- 
um pump hooked to a surge tank 


and then to the die cavity with 
steam hose. There is a solenoid op- 
erated air cylinder actuating a gate 
valve so that the vacuum system 
can be applied and shut off in 
proper sequence. 

To seal off the pouring hole we 
modified the injection cycle. Metal 
is poured into the shot sleeve and 
the plunger then advances just 
enough to seal the pouring port. 
This occurs, of course, after the ma- 
chine is closed and locked. When 
the pouring hole has been closed 
the valve on the ejector box opens 








Over the waves skim light hearted boaters 
of today. And with it comes the need for more 
light, non-corrosive aluminum in outboard 


motors. 


Alloys & Chemicals is proud of the part 


AC aluminum alloys play in the boating 


industry ... 


alloys that place the “AC cent on quality”! 


That's why today more foundries and die casters rely 
on AC quality ingots to produce quality products. 


We suggest you try a sample order and learn first hand 
why our motto stresses “service behind the ingot’. 


ALUMINUM CASTING ALLOYS; DEOXIDIZERS IN GRANULATED, 
MANUFACTURERS OF / SHOT, SHAPES AND NOTCHED BAR FORMS. 


ALLOYS & CHEMICALS 


MANUFACTURING COMPANY, INCORPORATED 
4365 Bradley Road, Cleveland 9, Ohio / Telephone: ONtario 1-8600 
For more information circle No. 6 on the Reader Service Card 
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(timer controlled) and the die 
cavity and shot sleeve are evacu- 
ated. The shot is then completed in 
the usual manner. 

All gases should be evacuated 
before injection of the metal into 
the die starts and the vacuum must 
be kept on during full metal flow in 
to the cavity. This removes air that 
may leak in and also gases and va 
pors that result from heating of the 
lubricant. This last point, the re 
moval of gases and vapors caused 
by the lubricant is vitally important 
But the proof of the pudding is in 
the eating; how does it work. For 
vears we have been making a tele- 
phone terminal splice case. This 
case surrounds a cable splice and 
must withstand an internal pressure 
of 15 psi of nitrogen and be mois 
ture tight 

Rejection rates on this part have 
always been high due to leakage 
under 30 Ibs. air pressure. We re 
jected many castings in our plant 
and then the customer rejected 
more when machining produced 
leakers due to laminations in struc- 
ture. This part is the one we se 
lected to prove our vacuum die 
casting system. Without changes in 
the die other than to cut-in the ex- 
haust channels and sealing the part 
lines and the ejector box, the cast- 


ing is now made with about 24% 


re- 
jects in our plant and no rejects 
at all by our customer. A startling 
improvement is shown by weighing 
the castings. Before vacuum was 
introduced the splice case casting 
after trimming weighed 2.54 
pounds. After we started under a 
vacuum of 27” to 29” the weight of 
the trimmed casting increased to 
2.70 pounds, a weight increase of 
6.3%, entirely the result of denser 
structure and elimination of lamina- 
tion. We have since applied this 
procedure on fourteen troublesome 
jobs with gratifying success in each 
instance, particularly with $218 al- 
loy whose inherent sluggishness 
disappeared entirely. 

There are a number of questions 
that we have been asked about this 
vacuum system. Does the use of 
vacuum influence casting speed? 
Generally no. Sometimes the cycle 
is a little faster. Can the system be 
used with dies we now have? 
Probably, but remember that im- 
properly designed dies will not 
work, vacuum or no vacuum. Is 


continued on page 45 





there any effect on die life? We 


think dies may last longer, oxida- 


tion seems to be reduced. Is there 


any change in the metal or die tem 
perature? No. Is there any change 
in the kind or amount of lubricant 
used? Generally no, though it may 


be possible to use less lubricant 
( 


an a central vacuum system be 
used? Certainly. We have one 
which can handle at least seven 
machines. All of the machines are 
gocd sized, rated at from 600 to 
800 tons locking pressure. Can our 
system be used on any type of cold 
chamber die casting machine? Yes 
if timing, injection control and lock 
ing is obtainable. We have mostly 
Lester-Phoenix machines and are 
using these on our vacuum system 
Can our system be adapted to 
automatic ladling? No interference 
apparent. What, roughly, is the 
cost? Using a central vacuum svs 
tem that has a capacity of at least 
25 times the total volume of cavities 
to be evacuated, it should not cost 
more than $2,000.00 per machine in 
multiples of three or more, plus 
the cost of modifving the casting 
cevcle on the machine. Naturally 
this does not include the cost. of 


modifving any dies 


NEW AND LARGER PLANT BUILT 
BY HOOVER TOOL & DIE CO. 


Final installation of machinery 
and equipment marks the comple 
tion of the new Hoover Tool & 
Die Co. plant at 5775 E. 10 Mile 
Road, Centerline, Mich. John J. 
Paulus, president and general man- 
ager, announced 

The new plant, located in the 
growing industrial area just north 
east of Detroit, embodies 63,000 
square feet, including 4,500 square 
feet for the Engineering Depart 
ment and 5,000 sq. ft. of office space 
NATIONAL RESEARCH CORP. 
APPOINTS GENERAL MANAGER 

James H. Moore has been named 
general manager of NRC Equip 
ment Corporation, it was an 
nounced by Richard S. Morse, 
president of National Research 
Corporation, the parent company. 

Also appointed to the manage- 
ment of the wholly owned sub 
sidiary is Harry D. Stone of Akron, 
O., who becomes sales manager. 

Moore will be responsible tor 
development, production and sales 
of one of the country’s largest lines 
of high vacuum equipment. 





Why profits 
are bigger 
when you plate 
with vacuum 


An investment in a CEC vac- 
uum coater brings big returns 
three ways 


1. Lower labor costs. Operat- 
ing a CEC vacuum coater takes 
no special skills. Labor costs 
per piece are far lower than in 
traditional methods because 
the process is fast 


2. Eliminate buffing and pol- 
ishing. A CEC vacuum coater 
lays down a surface that’s 
bright without polishing. No 
further handwork is needed— 
just an easily applied protec- 
tive lacquer. 

3. Lower material costs. Ten 
cents worth of aluminum will 
vacuum-plate thousands of parts 
such as those shown here. 
Lacquers are relatively inex- 
pensiv e, too. 


Added durability 
The decorative values of vacuum- 
plated finishes are well known 
Now they can be remarkably 
durable, too. New coatings— 
recently developed epoxy lac- 
quers, synthetic resins—can 
preserve those gleaming finishes 
indefinitely against abrasion, 
humidity, and other hazards 
To learn more about this 
new, and highly profitable proc- 


ess, write us for bulletins. 


Consolidated Electrodynamics 
Rochester Division, Rochester 3, N.Y. 


SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 


For more information circle No. 31 on the Reader Service Card 
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KUX 


for the most complete line of 


POWDER METAL PRESSES 


FROM 10 TONS TO 500 TONS 


e DIE FILLS UP TO 15” 


HYDRAULIC OR MECHANICAL MODELS 


An entire range of sizes and models, both mechanically and 
hydraulically operated is available in the Kux family of 


powder metal presses, a few of which are illustrated. A card 


will bring you an illustrated catalog of these famous machines 


which set the standards for peak performance. 


zi 


@ Fully Hydraulic — applies pressure to 
tablet with both upper and lower 
punches. Lower punch ejects tablet 
with full forming pressure. 


Completely Aut tic — pushbuttons 
operate machine continuously or 
through a single cycle with an auto- 
matic stop position. 





Accurate Dimensional Thickness of Tab- 
lets—upper and lower punches come 
to a positive mechanical stop position, 
holding thickness of each tablet. 


Always True Density — upper and lower 
unches can be adjusted to come to a 
ydraulic pressure stop position, ap- 

plying exact pressure on the tablet to 

give true density regardless of varia- 
tion in die fill. 


Perfect Punch: and Die Alignment — com- 
bination leader-pin, ball-bearing guides 
keep yy! punch in perfect alignment 
with die at all times, so that close 
tolerance parts can accurately be made. 


Push Button Control of Adjustments — for 
upper punch penetration into die, and 
the die fill allows instant and accurate 
change of either setting, and scales 
show the exact position of the punches 
at all times. 


Independent Secondary Lower Punch 
Mechanism Available — hydraulically 
operated with separate timing and 
stroke control—can be used to apply 
pressure, to eject compact, or to move 
core rod up and down during filling or 
ejection sequence. 


MODEL 658 


Toggle type 
heavy duty press 
—75-ton total 
pressure 


MODEL 64 


Multiple motion 
press—30 tons 
total pressure. 


WRITE FOR ILLUSTRATED CATALOG 


KUX 


MACHINE CO. 


6725 North Ridge Avenue 
Chicago 26, Illinois 


Also builders of a full range of die cast- 
ing machines . . . from 25 tons to 1000 
tons in size. 


For more information circle No. 59 on the Reader Service Card 
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$ DATA OFFERED IN THIS MONTH’S ADS 


the Reader Service Cards on the facing page will 


get you these free reference materials. Circle the numbers and mail. 


1. Zine Die Casting Machine — Hy- 


draulically operated Model 75000 
has 150 tons locking pressure and 
15” x 15” clearance between tie 
bars, provides high speed produc- 
tion of quality castings. A.B.C. Die 
Casting Machine Co. offers de- 
tailed information. 


. Casting Supplies—Detailed infor- 
formation is available on Refrax 
Pots that retain heat, have less 
swelling and distortion, are tough 
and durable. ACF Industries. 


- Induction Furnaces—Equipment 
with capacities from a few ounces 
to several tons is described in 
literature available from Ajax 
Electrothermic Corporation. 


Die Casting Machines—A line oi 
low-cost, high-speed equipment is 
described and all specifications 
given in a folder offered by Ameri- 
can Die Casting Machinery Co. 


Fluxes—for all metal melting in- 
dustries are presented in technical 
literature from Atlantic Chemicals 
& Metals Co. 


. Die Casting Machines—A complete 
catalog is available from B & T Ma- 
chinery on their line of cold cham- 
ber and gooseneck type die casting 
machines designed and built to cus- 
tomer specifications. 


- Hydraulic Compacting Press— 
combines high tonnage capacity 
with multiple motions normally 
found only in small presses. Com- 
plete details and specifications are 
offered by Hamilton Div., Baldwin- 
Lima-Hamilton. 


. Sintered Powder Parts—Bunting 
Brass and Bronze Company offers 
catalogs and a 24 page engineer- 
ing handbook of sintered powdered 
products, their composition, manu- 
facture and application. 


. Die Casting Machine—Buhler 
Brothers, Inc., offers detailed tech- 
nical information on their Type 
GPF, which develops 800 tons of 
locking force, 60 tons of injection 
force. 


Sintered Steel Parts—An informa- 
tive folder on “Quali-Sint” low- 
cost, high-strength parts is avail- 
able from Burgess-Norton Mfg. 
Co. 


Die Casting Machines—Eight die 
casting machine models with a 
variety of “bonus” features are de- 
scribed in a catalog from Cast- 
Master, Inc. 


29. Die Casting Machines—Bulletin 


5246 from Cleveland Automatic 
Machine Co. gives specifications of 
50, 200, 400 and 600 ton machines 
for zinc and aluminum die casting. 


. Die Grinding—Brochure describes 


capabilities of “Visual Grind” in 
construction of precision high- 
production dies, dies for powder 
metallurgy, lamination dies and 
special purpose dies. 


- Vacuum Plating—Bulletins from 


Consolidated Electrodynamics, 
Rochester Div., tell how the process 
lowers material and labor costs, 
eliminates buifing and polishing. 


Design Engineering Show—Show 
tickets and information on ASME 
Conference registration are avail- 
able. 


. Sprue Bushings—sprue spreaders, 


hot form and nitralloy ejector pins 
and cavity retainer sets are de- 
scribed in literature from Detroit 
Mold Engineering Co. Complete 
prices and specifications are in- 
cluded 


. Sintering Furnaces—Bulletin No 


461 shows typical installations of 
EF gas-tired, oil-fired and electric 
furnaces. The Electric Furnace Co. 


. Metal Powders—including the 


newest cermets are covered in a 
complete reference manual now 
available from Charles Hardy, Inc. 


. Alloy Selection—is explained ‘in 


two booklets from Henning Bros 
& Smith, Inc. A reference book and 
guide gives complete engineering 
data on properties and applications 
of Zamak (zinc base) alloys. A 
technical guide explains factors in- 
fluencing the production of sound 
castings. 


. Sintering Furnaces—for controlled 


atmosphere or vacuum sintering 
are described in bulletins 357 and 
557 from the Hevi-Duty Electric 
Furnace Co. Technical informa- 
tion is provided to help determine 
the best furnace for individual 
sintering requirements 


. Investment Casting—A brochure 


from Hitchiner Mfg. Co. shows how 
investment casting answers de- 
sign problems in shape, detail, 
production and material. 


. Die Casting Machines—Bulletin 


5400J from Hydraulic Press Mfg 
Co. presents information on how 
their machines provide quality 
castings, better density control, 


53. Sintering Furnaces—for research, 


pilot production, quantity produc- 
tion and specialty sintering are de- 
scribed in free technical literature 
C. I. Hayes, Inc 


Melting Furnaces—Inductotherm 
Corporation's Builetin 70 tells how 
“Inducto” high-frequency induc- 
tion furnaces give extra castings 
per day with consistently high 
quality 


Electric Furnaces—Technical in- 
formation is available on rocking 
electric furnaces for small quan- 
tities of any ferrous or non-ferrous 
alloy. Detroit Electric Furnace 
Div., Kuhlman Electric Co. pro- 
duces the equipment, which gives 
homogeneous alloying and full heat 
utilization 


Powder Metal Presses—A com- 
plete line of hydraulic and me- 
chanical models in capacities from 
10 tons to 500 tons is presented in 
an illustrated catalog from Kux 
Machine Co 


Induction Heating—36 illustrated 
pages, in the new Lepel High Fre- 
quency Laboratories, Inc. catalog 
give valuable information on a 
complete line of induction heating 
equipment 


. Metal Powders—Technical data is 


available on Grade A-213 and 
Grade B-280 Plast-Iron powders. 
Plastic Metals Div., National-U. S 
Radiator Corp 


Brass Powder Metallurgy—‘Facts 
about Pressed Brass and other non- 
ferrous Powder Parts” is the title 
of a booklet for evaluating the 
method in terms of particular 
needs. Published by The New Jer- 
sey Zinc Company 


. Sinterings—A new brochure, 


“How to Cut Precision Parts Costs 
with the Remet Powdered Metal 
Process”, is available from Reese 
Metal Products Corp 


. Cavity Blocks—Literature and 


prices are available on Master- 
Mold cavity blocks that cut die 
costs, reduce set up time, save 
storage space and make short runs 
profitable. Richards Tool & Mold 
Co. 


. Powder Metal—presses feature in- 


dependent press adjustments and 
direct-reading calibrations for easy 
set-up and control. Data is avail- 
able from F. J. Stokes Corporation. 


uniform finishes and less scrap. continued on page 57 
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FACTS AT YOUR FINGERTIPS 


SUBSCRIPTIONS to PMM are free 
if you are T) management, engi- 
neering or purchasing personnel 
in a plant that 2) produces or 
uses precision metal molded 


parts. Just fill out this order card 
COMPLETELY and mail it. 


These two Reader Service cards 
will bring you copies of any 
literature offered or described in 


this issue. To use them: 


1. Every ad and literature item 
has a key number. Circle the 
number(s) on the card that cor- 
responds to the item you want 


more facts about. 
2. Fill out the card COMPLETELY. 


3. Drop it in the mail. NTS postage 
needed. PMM will do the rest. 


IMPORTANT: To get materials 
offered in this issue, use only 
the two Reader Service cards 
bound in this issue. Be sure to- 
mail them before the expiration 
date printed on the reverse side 


of the cards. 
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Introducing Allied’s 


) “1000 


New Clear Protective Coating for 


All Metals ...as safe and easy to 
handle as Water! 


New method of protection incorporates corrosion inhibitors in a water- 
soluble polymer base. Dries to an extremely thin, tough, durable coating— 
clear in color. Does not chemically affect base metal or any post-treatments. 
Used as a protective treatment alone or to enhance value of post-treatments. 


Allied’s new Irilac #1000 is a concen- 
trated solution of a_ water-soluble 
polymer with built-in complex corro- 
sion inhibiting materials. It was de- 
veloped to answer the needs of the 
metalworking industry for a_non- 
conversion process that will provide 
corrosion resistance and resistance to 
fingerprinting and abrasion on base 
metals and electrochemically or chemi- 
cally finished surfaces—without chang- 
ing the appearance of the metallic 
surface. 


There are no hazards involved—Irilac 
is non-fuming, non-toxic, and requires 
no special fire prevention measures. 


THE PROCESS 


Irilac #1000 is diluted with water to 
provide a simple one-pass working solu- 
tion. It is then applied by dip, brush or 
spray and forms a coating that quickly 
bonds to the metal surface without re- 
acting with the surface. 


THE PROPERTIES 


The resulting coating is clear, trans- 
parent, thin yet durable. It has excel- 
lent water-resistant properties, and can 
be rubbed, handled and subjected to 
rough treatment. The surface to which 
Irilac has been applied is not altered 

in fact, the transparent coating brings 
full tone to colored surfaces and clarity 
to iridescent surfaces. The water-thin 
physical characteristic of the solution 
means that the coating provides pro- 


C 


tection in recessed areas that are 
difficult, if not impossible, to protect 
with other methods. 





STEEL PANELS: bare (left) and coated with 
Irilac (right) after 8-hour salt spray. 














ALUMINUM PANELS: bare (left) and coated 
with Irilac (right) after 168-hour salt spray. 


WHERE IRILAC CAN 
BE USED 


Irilac #1000 can be applied to any 
metal—-wet or dry treated or un- 
treated. All metals can be processed in 
one operation in the same solution. It 
can be applied in conjunction with any 
process—over Iridite, anodized, phos- 
phated surfaces, black oxide, etc. Sur- 
faces treated with Irilac provide a good 
base for paint. 


APPLICATION 
ADVANTAGES 


No other process or material available 
for the protection of metals offers all 
the application advantages found in 
new Irilac #1000: 


1 It can be applied to any clean metal simply 
by dip, brush or spray. No special equip 
ment is required 


Saves time—just apply and dry—no re- 


action time required 


No hazords involved—no exhoust or 
special fire protection equipment is re- 


quired. Irilac is non-fuming and non-toxic. 


4 Saves space. Presents no disposal problem 
Low in first and final costs. 


Because of its versatility and complete 
safety, lrilac has unlimited uses. For 
example, it will protect aluminum 
furniture, brass hardware and fixtures, 
steel parts of all types, zinc castings, 
etc. In fact, any base metal or plated 
surface, or those treated with electro 
lytic or chemical post-treatments, can 
be improved or enhanced with Irilac 


IRILAC #1000 MAY BE 


THE ANSWER TO YOUR 
PROTECTION PROBLEM 


Our development staff will be glad to work 
with you to determine the significant bene- 
fits Irilac can offer you. Simply send us some 
parts and let us show you what Irilac can 
do. No obligation, of course. 


Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET 


BALTIMORE 5, MARYLAND 


Manufacturers of IRIDITE®, IRILAC'™ , ARP® Brighteners and Plating Chemicals 


West Coast Licensee: L. H. Butcher Co. 


For more information circle No. 102 on the Reader Service Card 
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READY FOR PLATING or assembly 


The 


these two views can be plated after removal from the barrel or 
to assembly. All 


if they are aluminum, may go directly 


Finishing 


castings shown in 


fins, 


Part Ill-Barrel Finishing 


By Robert E. Eari* 


HE first article of this series 
T (1) dealt with the influence 
ot design upon surface finishing of 
die castings. Barrel finishers have 
long been aware that design factors 
play an important part in deter- 
mining whether a casting can be 
economically barrel finished. 


The point stressed in the first 
article that “mass produced items 
must be mass finished” cannot be 
over emphasized. The barrel finish- 
ing industry has grown because of 
its ability to meet the various de- 
mands for surface finishing at great- 
ly reduced costs. 


A large portion of this growth 
in the barrel finishing industry has 
been directly dependent upon the 
adaptability of this finishing tech- 
nique to the surface finishing of 
castings. 


The advantages of barrel finish- 
ing are primarily: low cost, and 
uniformity of the final surface. The 
economy of barrel finishing is such 
that, with proper methods, cost re- 
ductions as high as 80% over hand 
methods are possible. 


The die castings shown above 


*Technical Director 
Roto-Finish Co. 


are examples. Parts are finished at 
the rate of 400 pieces per hour in 
a 13 cubic foot barrel. Direct labor 
costs 1/6 man and all 
other costs amount to only about 
$0.80 per load of 400 pieces. 


are hours 


These costs would be completely 
impossible to meet with hand fin- 
ishing methods. Another great ad- 
vantage of barrel finishing parts 
such as this handle is uniformity of 
finish. Because the polishing action 
in a barrel is entirely random it is 
completely uniform.With hand fin- 
ishing operations such uniformity 
can not be secured. 


Another outstanding advantage 
of barrel finishing over other meth- 
ods is reproducibility from load to 
load. As long as the charge of parts, 
media, compound, and water are 
held constant and the speed of 
rotation and time of finishing are 
the same, the finish secured will be 
constant. This is true whether the 
parts are run in consecutive loads 
or spaced days, weeks or months 
apart. 

All five of the accepted classes of 
surface finishes on die castings can 
be secured by one or another of the 
barrel techniques. 


flash, and parting lines have been removed, the sharp corners 
given a minute radius and the entire surface uniformly polished 


Die Castings 


First Class or Hardware Finish 


The major problem in achieving 
this finish is loading and unloading 
the barrel. The removal of the light 
surface oxide film is simple. A short 
cycle can be used with processed 
natural media and a mild polishing 
compound. Care must be exercised 
in both loading and unloading to 
prevent impingement 


The castings should be loaded in 
lavers to disperse them throughout 
the media before starting. 


During unloading, a canvas o1 
plastic boot must be used to funnel 
the and media 
onto a rubber or plastic coated 
separating screen. With this care- 
ful handling, blemish-free surfaces 
can be produced. 


mass of castings 


The processing cycle is short and, 
if proper speeds are selected, th 
parts will not strike each other dur 
ing finishing. While production of 
this finish requires more labor be 
cause of the careful handling re 
quired, substantial economies over 
hand finishing are still possible. 


Second Class, Secondary Plating 
Finish. 


Generally this class of finish re- 
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quires a multiple step cycle. First 
a mild grinding compound and nat- 
ural media to scour the surface and 
remove imperfections are used. 
This will produce a slightly matte 
finish without penetrating through 
the chilled skin of the casting. 

The second step is burnishing. 
One method of achieving this is the 
Britehoning process. A natural chip 
with a compound designed to cre- 
ate an insoluble coating on the chip 
surface is used. 

The coating eliminates all abrad- 
ing action of the media to give only 
a gentle burnishing action on the 
matte surface. A smooth, clean, 
semi-bright surface is produced 
which can readily be plated, using 
a bright nickel process. 

Third Class .Finish. 

This finish presents no problems 
to the barrel finisher. A single op- 
eration using a mild, siliceous abra- 
sive is all that is required. During 
the cycle, the media deteriorates 
and changes from a mild abrasive 
to a non-abrasive slurry so that a 
soft matte finish is created. This 
finish is highly desirable for paint 
adhesion since it gives good “tooth”. 
Fourth Ciass: Paint Finish. 


This is another finish easily se- 
cured in a barrel. Generally, a man- 


ufactured media and a_ harsher 
abrasive compound are used. A 
short cycle generally produces a 
matte surface which will cover 
gross surface imperfections and 
provide for paint adhesion. 
Fifth Class: Mechanical Finish 
This finish is also obtained with 
little trouble in barrel finishing. The 
media, compound and cycle are 


A SINGLE COMPARTMENT barrel. Ma- 
chines of this type vary in size from 
small, laboratory or semi-production units 
to giants that can make hundreds of 
pounds of castings per charge. 
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about the same as for a fourth 
class finish. 

There are many cases where bar- 
rel finishing has been used for stress 
relieving large castings. This is 
done by the peening action of the 
chips on the metal surface. Good 
results are secured due to the ran- 
dom action in a barrel that gives 
a uniform, over-all surface action. 

Care must be taken in finishing 
castings that have been machined 
before barrel finishing. They should 
be processed in natural media with 
a non-abrasive compound to pre- 
vent any of the abrasive lodging in 
blind holes or threads. 

Also, if a casting is to be ma- 
chined after barrel finishing, the 
processing should not include an 
abrasive compound , because the 
abrasive may lodge in holes or 
areas to be machined and cause ex- 
cessive wear on tools. 

In selecting a barrel finishing 
process, there are many variables to 
evaluate. Type of metal, size and 
shape of the parts, condition of the 
raw casting, and the final surface 
required must all be considered. 
Each part must be considered as a 
separate case since the processing 
for one part is rarely adaptable to 
other parts. 

The shape most adaptable to 
barrel finishing is a sphere, but 
any radiused part may be easily 
processed by careful selection of 
media and compound. 

The most difficult part to finish 
in a barrel is a cube because the 
greatest abrasive action will occur 
at the corners. The tendency will 
be to reduce the cube to a sphere. 
The designer should, therefore, al- 
ways design away from sharp cor- 
ners and recessed areas. 

The condition of the castings as 
received in a barrel finishing de- 
partment is of great importance in 
selecting the sequence of opera- 
tions. If the casting is top quality 
with no noticeable parting line, 
burrs, or chill marks, the operation 
is quite simple to provide a smooth 
clean surface suitable for plating 
or painting. 

When there are heavy flash or 
parting lines, the finishing is more 
difficult. Generally these castings 
require two or more steps to pro- 
duce an acceptable surface finish. 

The selection of media for proc- 
essing castings must be made on 
an individual basis and can be guid- 


ed only by experience. The choice 
will depend on the condition of the 
casting, the size of the casting, the 
size and depth of cored holes and 
other factors. 

A small chip usually 
better finish, but the chip-size must 
be determined by the possibility 
of lodging and by separation prob 
lems. ‘Larger chip sizes may cut 
faster, but will often give an in- 
ferior finish. 

Compounds used in barrel finish 
ing are roughly divided into five 
groups: abrasive, deburring, cut 
and color, coloring, and polishing. 
In each group there are specific 
compounds for each type of metal 
and for the kind and amount of 
work to be done. 

A further function of some com 
pounds is pH control of the liquid 
in the barrel. For example either 
very high or very low pH can 
ruin aluminum and zine castings. 
Further, the compound must be 
selected that is entirely compatible 
with the media to be used. 

While barrel finishing is not a 
panacea for finishing die castings, 
it has solved many tough surface 
finishing problems and is capable of 
solving many more than are pres- 
ently recognized. 

Without exception, barrel finish 
ing offers the lowest cost method 


gives a 


of surface finishing die castings 
when properly applied. When pos 
sible the initial design of die cast 
parts should contemplate this meth 
od so that most economical finish 
ing methods can be employed. 
(1) “Finishing Die Castings, Part 1 
The influence of part and die design.’ 


PRECISION METAL MOLDING, Feb., 
1958, pg. 43. 

A DOUBLE COMPARTMENT barrel. This 
is one of the most commonly used type s 
since it allows a much wider latitude in 
processing and will handle smaller charges 
per « ompartment 





FIBER METALLURGY 


continued from page 26 


metal fiber at the present time is 
from metal wools. Steel wool, for 
example, can be obtained for as 
little at 29¢ per pound. Wools of 
rarer alloys such at titanium or 
molybdenum, for example, are not 
now available and fibers must be 
made from wire. 

Wools can be prepared from 
nearly any machinable alloy and 
would be available if a sufficient 
demand developed. New sources 
may develop for metal fibers spun 
directly from liquid metal. Such 
fibers should be very much cheap- 
er than those now available. 

Both the American Viscose Com- 
pany and the $.0.S. Company of 
Chicago, a division of the General 
Foods Corporation, have entered 
into licensing agreements with the 
Armour Research Foundation and 
are preparing to commercialize 
fiber metallurgy. The $.0.S. Com- 
pany is completing the installation 
of a pilot plant facility for the 
production of fiber metal sheets 
and shapes. 


ill. APPLICATIONS FOR 
POROUS FIBER METAL 
MATERIALS 

One of the most obvious applica- 
tions for a porous metal material is 
as a filter. Tests of both liquid and 
gas permeability show that even 
for relatively 
size materials the pressure drop is 


dense, small pore 
low for practical flow rates. Figure 
3 presents typical permeability data 
for several metal fiber filter ma- 
terials. 

demonstrated 
that fiber metal filters have practi- 
cally no tendency to discharge 
metal particles or fibers into the 
downstream side and that they 
show considerable resistance to me- 
chanical failure. Figure 4 shows a 
plot of tensile strength versus den- 
sity for several metal fiber ma- 


Tests have also 


terials. 

The very high porosities possible 
for metal bodies having good 
strength suggest a host of addi- 
tional applications. For example, 
such metallic bodies have consider- 
ably different thermal character- 
istics than dense materials. This 
property led to a preliminary test 
program to determine the resistance 
of metal fiber bodies to damage 





and penetration by direct applica- 
tion of a high-temperature flame 

A stainless steel fiber plate and a 
nonporous stainless plate of about 
the same weight per area were in 
turn exposed to identical applica- 
tions of an oxygen-acetylene flame. 
The nonporous plate was burned 
through in about twenty seconds 
whereas the fiber material exhibited 
only surface damage after a three- 
minute exposure. This preliminary 
test suggests many thermal barrier 
applications. 

Other potential applications for 
porous fiber metal materials which 


are being investigated are in the 
fields of transpiration cooling and 
boundary control. 
fiber metal bodies appear to have 


a considerable capacity to damp 


laver Porous 


mechanical and acoustical vibra- 
tions and will find uses based on 
this property. 
IV. FIBER METAL BASE 
COMPOSITE MATERIALS 

A. Fiber metal reinforced plas- 
tics can be made simply by im- 
pregnating 
with resins or by techniques similar 
to those for making fiber glass rein 
forced plastics. These products now 
continued on page 58 


porous sintered felts 





SELF-ALIGNING 


Contact 
Wheel 


NEW R-57 
VIBRATION 


RUNS 
SMOOTHER 


Automatically aligns. New R-57. Rubber Arbor Hole Hub draws up 


tightly on spindle even when worn spindles are used . . . 


Vibration . 
belt and machine. 


.. Low Operating Noise. . 


Eliminates 
. Maximum efficiency of wheel, 


ADDED R-57 FEATURES: 


Durable Rubber Tire and Hub vulcanized to steel discs. Proper 


serrations for smooth 


action. Lightweight, maximum safety 


Available in plain or serrated faces in all durometers, for every 


grinding and finishing operation 


Write today for complete information and prices 


658 Market Street 


A CHICAGO RUBBER COMPANY. INC. 


e Waukegan, Illinois 


For more information circle No. 104 on the Reader Service Card 
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S TECHNICAL REPORT 


Improved, refined 
chemical etchants 
let manufacturers 
cut machining costs. 


1. BATTERY of etch-tanks 50 feet long. 
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© Use Chemical Milling to make 
Light, Close-Tolerance Parts 
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By CHARLES H. LUNDQUIST* 


MILLING technique for cast- 
A ings has been developed in 
the past few months that is as 
versatile and independent of form 
as the casting art itself. Known as 
chemical . milling, the new tech- 
nique has been proving itself for 
several years in the shaping and 
contouring of aluminum, magnesi- 
um, titanium and steel sheets, rods, 
tubes and forgings. New methods 
have now been developed to apply 
the same technique to castings. 
The chemical milling technique 
has immediate benefits for both the 
casting designer and the foundry- 
man. Since chemical milling acts on 
any desired surface, no matter what 


*President, United States Chemical Milling 
Corporation, Manhattan Beach, California 
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2. BEFORE milling, shaft of investment 


cast carbon steel impeller 1S wide. 





TABLE | 
Comparison of Physical Properties 
Before and After Chemical Milling 
BEFORE AFTER 
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its shape or location, the designer 
initially can calculate the structural 
requirements for a finished part, 
and then add the necessary metal 
to make it a good, sound casting. 
The foundryman, on the other 
hand, no longer has to compromise 
between good foundry practice and 
the desire to produce the lightest, 
strongest part possible. 

Chemical milling readily adapts 
itself to mass production. A ma- 


3. AFTER chemical milling, shaft is re- 


duced to the desired dimensions 


handle 
only one part at a time, and per- 
form only one operation at a time. 
Chemical milling, by contrast, takes 


chine tool generally can 


place coincidently on all exposed 
surfaces, and the only limitation 
on the number of pieces that can 
be milled at one time is the size 
of the chemical milling tanks and 
supporting facilities. 
HOW IT WORKS 

Close control of the chemical 
action makes the process a valu 
able production tool. The action 
can be controlled to tolerances of 
,003 inch in addition to original 
surface tolerances on most produc- 
tion runs, and it works at the 
microscopic level. That is, the 





4. PERMANENT mold T-sec 


tion it etched .05” on top 


5. MAGNESIUM 


chemically milled .123”. 


part is 6. MAGNESIUM 


Part-dimensions before and after chemical milling given in Tablei 


7. ALUMINUM permanent mold casting had ove r-all weight re- 


duced. Note difference between milled 


chemical solution removes the indi- 
vidual grains of a metallic surface. 
As in machining, the metallurgi 

structure of the metal is 
tremely important. Alloying con- 
stituents and any heat treating 
prior to chemical milling determine 
the metallurgical properties, and 
therefore directly affect the results 
that will be obtained with chemical 
milling. Microscopic examinations 
have shown that there is no chemi 
cal attack between grain bound- 
aries and no change in the chemi- 
cal composition of the surface due 
to chemical milling. 


cal ex 


While the average milling rate is 
about .001 inch per minute, each 
metal reacts in a slightly different 
manner with the chemical solu- 
tions. Thus, a part of two or more 
metals will call for specially com- 
pounded etching chemicals, so that 
the difference in milling rates will 
be negligible. 

Table II gives a list of casting al- 
loys which have been chemically 
milled. Heat treating reduces the 


and 


unmilled halves 


grain size of aluminum alloys. As 
a consequence of this finer grain, a 
better surface will result from 
chemical milling. At far as other 
metals are concerned, heat treating 
has little or no effect upon surface 
finish. Results of show that 
there is no change in the chemical, 
physical, or mechanical properties 
of metal parts that have 
chemically milled. 


CHEMICAL MILLING 
APPLICATIONS 

Overall reduction was the first 

application of chemical milling to 

castings. The part 


tests 


been 


entire was 





TABLE I! 


Casti Alloys That 
Can be Chemically Milled 





Material 





__ Alloys ; 





permanent 


parts seen above are sections of 








mold casting had thick section 


chemically milled on left portion. Surface finish is improved. 


8. DIE CASTING walls are thinned to spec ifications. Magnesium 


10” 


long istin 


placed into the chemicals so that 
all dimensions are the 
In this case, every 


reduced by 
same amount ; 
part of the casting had to be over- 
designed to the same extent so that 
following the 


every section will have the proper 


overall reduction, 
dimensions 

Controlled area chemical milling 
can now be accomplished by cov- 
ering certain areas of a casting with 
a protective coating. The milling 
action is restricted to not 
coated. This eliminates the need to 


areas 


cast additional weight into sections 
that do not require it for casting 
ease 

With chemical milling, metal can 
be removed from almost any con- 
toured surface, and wall thickness- 
es can be made paper-thin on cer- 
tain castings, if required. Generally, 
minimum wall thickness is limited 
only by the porosity, homogeneity, 
and the tolerances of the casting. 
For example, many castings have a 
tolerance of about O15 inch. 
continued on next page 
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CHEMICAL MILLING 
continued from preceding page 

Therefore, to prevent holes from 
being produced in the walls by 
chemical milling, they would have 
to be milled to slightly more than 
.030 inch. The “slightly more” will 
depend on the porosity and the 
homogeneity of the cast metal. The 
less the porosity and the greater 
the homogeneous quality of the 
material, the closer the casting can 
be milled. The exact limit must be 
evaluated on an individual basis for 
each casting. 

An example of a chemically 
milled magnesium casting is shown 
in Figure 5. A comparison of some 
of the properties before and after 
chemical milling is given in Table 

The final thickness is not the 


minimum thickness that could be 
obtained on this part, but it is the 
thickness required by the pur- 
chaser of the casting. This par- 
ticular section could be reduced to 
a gauge of .020 inch if required. 

An example of how chemical 
milling is being used to reduce the 
weight of castings is demonstrated 
in the case of cast control surfaces 
for missiles. These sections are 
relatively thin and often are cast, 
rather than fabricated, to save the 
fabrication costs which are relative- 
ly high compared to the material 
costs. 

However, the skins cannot be 
cast as thin as if they were riveted 
or welded on. This is because the 
supporting members in the interior 
of the casting are thicker than the 





BIG VOLUME BARREL FINISHING 
with THE ABBOTT METHOD 


Big volume — low operating 
costs are features of this 
twelve compartment barrel 
engineered by Abbott. 


Abbott’s high, narrow design 
concentrates tumbling pres- 
sures — speeds finishing op- 
erations. Combined with 
Abbott’s scientifically de- 
signed steel balls and shapes 
they produce the famous 
Abbott Method of barrel 
finishing. 

Abbott barrels are tailored to 
fit your particular needs. Ask 
about ’em today. 





ABBOTT CARBON STEEL BURNISHING & DEBURRING SHAPES 





Shape Size Range 


Shape 


Size Range 





Abco BALLS %" thru 34 


DIAGONALS 


\," thru M4” 





Eclipse BALLS %," thru %” PINS 


K,” x % 2" 





OVALBALLS Ye" thru %” 


\,"" x 





BALLCONES Ye" thru 6" 


ad x %" 





CONES Ye" thru 2” PEBS 











Ma" and ," 








the abbot 





ABBOTT ALSO HAS ABRASIVE MEDIA & COMPOUNDS 


for full details write our Sales Dept. 


ER THE ABBOTT BALL COMPANY 


(America's Largest Producer of Carbon Steel Bearing Balls) 
1084 NEW BRITAIN AVENUE @ HARTFORD 10, CONNECTICUT 
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skin. To equalize all the sections 
of the casting the skin must be 
made thicker than desired. This 
weight penalty is removed by 
chemically milling the outside sur- 
face to a very thin gauge. On some 
designs, weight savings of greater 
than 50%, compared to the original 
design, have been accomplished. 

Results that can be obtained 
must be evaluated on an individual 
basis. It is difficult to guarantee 
specific chemical milling results for 
castings in general. Good results 
can be obtained on most castings 
if the proper solutions and the 
proper milling techniques are used. 
Also material composition and 
foundry practice will affect the 
milling. 

TOLERANCES 

Tolerances resulting from chemi- 
cal milling are additive to the 
original material tolerances. There- 
fore, tolerances on the final part 
are very obtained 
when the part was cast, since cast- 
ing tolerances are always larger 
than chemical milling tolerances. 
The only way 


close to those 


tolerances can be 
reduced is to make detailed meas- 
urements on each part to determine 
its actual dimensions. Under these 
conditions the final tolerances can 
be made close to the 
present production chemical milling 


tolerances of 


extremely 


+003 inch. However, 
this is generally not done. 
SURFACE FINISHES 
Surface finishes are generally im 
proved by chemical milling. How- 
ever, the surface improvement de- 
pends in part on the porosity of the 
casting and upon the alloying con- 
stituents. 
castings, 


Finishes on aluminum 
for example, depend on 
the silica content. After chemical 
milling, the surface finish should 
be 300 RMS or better. Surfaces of 
steel castings also are improved 
and are in the neighborhood of 125 
RMS, depending on the original 
surface finish. 

Magnesium and titanium alloys 
give a very fine surface finish. Their 
surfaces are so smooth that fre- 
quently either metal can be used 
where a lap joint is required. Fin- 
ishes of 125 RMS or better are 
obtained consistently. 

The resulting finish, in ever ry 
case, will depend to a great e xtent 
on the casting process used. Best 
finishes are obtained from die cast- 








ings, and the roughest are obtained 
on sand castings. In addition, fin- 
ishes will depend, to some extent, 
on the individual part and the 
depth of the cut. 

Columnar grain growth is most 
pronounced in_ thick, chilled sec- 
tions, in which a rougher surface 
will result. If a part has been cast 
by the permanent mold process, 
there will be a greater variation in 
the porosity than in some of the 
other casting techniques. Again, 
the surface finish will depend on 
the depth of cut. 

It may appear that the surface 
finish on a cast part is almost im- 
possible to predict. However, the 
results vary about the same as the 
results machining. 
Good consistent results can be ob- 
tained on any group of parts, if the 


obtained by 


alloying and the casting process are 
closely controlled 


DATA IN ADS continued 

97. Metal Powders—Vanadium-Alloys 
Steel Company offers data sheets 
on stainless steel, alloy steel and 
special alloy powders 


. Fire-Resistant Hydraulic Filuids— 


The booklet. “Ucon Hvydrolubes 
Spell Safety”, from Union Carbide 
Chemicals Co., includes laboratory 
test results and service records 


. Alloy Hardeners—Z-3, an alumi- 
num-magnesium hardener, and Z- 
5, an aluminum-magnesium-cop- 

per hardener, give manufacturing 

economies in producing No. 3 and 

No. 5 zinc die-casting alloys. De- 

tails are available from U. S. Re- 

duction Co. 





. Spin-Finishing—Information on 
one-operation finishing of complex 
parts is available from Grav-i-Flo 
Corp. The Spin-Finish process re- 
places hand and automatic buffing 


. Smooth Cast Surfaces—Bulletin 
No. 6 tells how to get them with 
resin-bonded shell molds of “H-W 
Forsterite” grains, highly refrac- 
tory magnesium silicates. Harbin- 
son- Walker Refractories Company 


NEW GRAPHITE DEPOSIT 
LARGEST IN WEST 


Reese & Hughes, mine operators, 


have opened up the largest known 
deposit of crystalline graphite in 
Western United States 
are estimated to be in excess of 
150,000,000 tons of high grade crys- 
talline graphite. Production facili- 


Reserves 


ties have just been completed and 
the operation promises to become 
one of the largest producers of 
domestic graphite. 

Tag industries, 476 South San 
Blvd., Los 


been appointed sales agent. 


Vicente Angeles, have 





westom New Yorks 
most modern 
completely equipped 


Product design, 


engineering, die building 
functioning as a team 


/ RADIO 

TELEVISION 
/ ELECTRICAL APPLIANCES 
AUTOMOTIVE 


under one roof. = / oF FICE EQUIPMENT 


/ FURNITURE 
suchas... TELEPHONE 


. Die Steel—‘‘Thermold AV” die 
casting die steel, stocked in flats, 
squares, rounds and billets, can 
be delivered within a few hours 
Universal-Cyclops Steel Corpora- 
tion offers a descriptive brochure. 

Falconer Metal Specialties, in its 

- Barrel Finishing—Abbott Ball 
Company’s twelve compartment 
barrel gives big volume and low 
operating costs. Details are avail- 
able on barrels and abrasives tail- 
ored to particular needs. 


modern spacious plant, offers the 
highest quality products to users of 
die castings. Its facilities include: 
high pressure machinery for zinc and 
aluminum, automation for high 
. Chromate Color Coatings—for speed production runs, and specially 
zinc-plated small parts are de- 
described in literature about 
“Luster-On Color” offered by 
Chemical Corporation. 


RESEARCH 


built finishing and plating equipment 


PARTICIMAN? 


. Painting Masks—A 20-page book 
shows the different types of spray 
masks offered by Wm. M. Fiore, 
Inc. Includes case-study illlustra- 
tions of their use in making precise 
registration possible. 


FALCONER METAL SPECIALTIES CO. 
WINCHESTER RD., LAKEWOOD, N. Y 
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FIBER METALLURGY 


continued from page 53 


look promising for plastic sheet 
metal molding dies having in- 
creased life and strength. 

B. Metal fiber reinforced ce- 
ramics are made by several tech- 
niques: 

1. Sintered felts can be infiltrat- 
ed or impregnated in a porous die 
by a ceramic slurry. 

2. Metal fibers can be mechani- 
cally blended with ceramic pow- 
ders and the mixture can be hot or 
cold pressed. 

The felted or pressed metal fiber- 
ceramic composites are sintered or 
hot pressed to achieve final density. 

These materials are essentially 
nonporous and have a_ structure 
consisting of two continuous in- 
terpentrating phases, one of metal 


and one of ceramic. This unique 
structure provides a material with 
the high-temperature strength and 
wear properties of a refractory ce- 
ramic with a considerable tough- 
ness and thermal conductivity con- 
tribution by the metal network. 

By suitable matching of thermal 
contraction properties of the metal 
and ceramic phases, the ceramic 
can be hydrostatically compressed 
upon cooling from sintering or hot 
pressing temperatures. Such pre- 
stressing can improve physical 
properties in a manner analogous 
to prestressed concrete. 

A high energy friction material 
for aircraft applications was de- 
veloped on the basis of this struc- 
ture and has been successfully 
tested on an inertia type dyna- 
mometer. 

For a material consisting of 50% 





TUMBLE 


[GRAV-1-FLO/ 


FINISH 





Spin-Finish 











map Dee-cpnrenes finishing of 
most complex parts 


See Ad dry process... 
no lubricants 


rg Dust and fume free . . . no ex- 
haust systems 


[o No set-up time required 











Replaces hand and automatic buffing! 


Wipe the slate clean of all present concepts 
of speed, efficiency and costs in pre-plating 
finishing of brass, zinc-base and aluminum 
die-cast parts! In one short, automatically- 
timed operation—and ona multiple mounting 
of parts—new SPIN-FINISH produces sur- 
faces and lustre equal to or surpassing that 
of buffing. Write for information. 


GRAV-I-FLO CORPORATION 


Dept. PMM-4, 400 Norwood Avenue, Sturgis, Michigan 
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by volume of a molybdenum fiber 
network phase and a nonmetallic 
phase of 30% SiC, 10% Fe-Si and 
10% C, a total energy of 4,560,000 
foot-pounds per square inch of 
friction material surface was dis- 
sipated in 94 stops. 

The friction material wear was 
about 0.00007 inch per stop and the 
material was still serviceable after 
testing. The coefficient of friction 
ranged from 0.11 to 0.15. 

Because the thermal conductivity 
and toughness—contributions of the 
metal network in, the ceramic 
have been observed to improve the 
thermal shock resistance as well as 
the physical properties of ceramics 
for metal contents as low as 10 
volume per cent, many other ap 
plications are sure to follow. There 
is particular interest in the missile 
field. 

C. Soft metals such as lead or 
magnesium can be reinforced if 
they contain a strong metal fiber 
network. In many cases the soft 
metal can be cast into the fiber 
network. Items such as non-sagging 
lead or steel-magnesium fragmenta- 
tion armor are being investigated. 

D. The possibilities for useful 
composites containing metal fiber 
networks are practically endless. 

Bronze-lead bearing alloys, 
metal-asbestos fire walls, metal re 
inforced wallboard and many others 
have been suggested. . 


BOOKS 


PRINCIPLES OF THE PROPER- 
TIES OF METALS, By Jacob P. 
Frankel, McGraw-Hill Book Co., 
Inc., New York, N.Y. Price $6.00 

This book represents a new ap- 
proach to the subject by emphasiz- 
ing principles and properties rather 
than materials. Intended as an in- 
troduction to all fields of engineer- 
ing, the book is based on a series 
of lecture notes for classes in the 
properties of materials at North- 
western Technological Institute. 

Discussions on such matters as 
magnetic properties and some of 
the properties of liquids have been 
omitted. 

A synopsis, at the beginning of 
each chapter, presents the most im- 
portant principles to be covered. 
The body of the chapters are de- 
voted to an exposition of the logical 
derivation and the use of the prin- 
ciples. 

Numerous charts and 
tions are included. 


illustra- 
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aneret sro UST 
CUTS COSTS aN wie castes || PIONEER IN 


55 YEARS CHROMATES 


have combined the experience of NOW OFFERS DECORATIVE 


the past with the vision of the fu- 


ture. We are one of the oldest die 
ELIMINAT E DOUBLE casting companies in the Mid-West. 
TESTING with IMPREX 
"Twin 92", dual autoclave. Z | N C 
Get complete penetration of 


sand or die pressure castings 


f Fane 
wf ay coarse or ALUMINUM ON ECONOMICAL 


write TODAY for complete We can give you precisely what 
information you want when you want it. 
IPREX DIVISION INQUIRIES INVITED! 
yy INDUSTRIES, INC. 


CAMORE, ILLINOIS Sa 
2023 F SOUTH éeth ATUL 


11123 W. Burleigh $t., Milwaukee 10, Wisconsin 


MILWAUKEE 19, WIS. — At long last you can now secure 
beautifully bright, gleaming colors 
from a simple LUSTER-ON chro- 
mate dip process for your zinc 
plated small parts. 
































These are not just spotty indenti- 
fication colors. These are scintil- 
lating golds, yellows, blues, greens, 
violets, reds, brass and copper hues 
that will add glamor and sales 
appeal. 





is yours when you specify | Especially Brilliant 


Wire Good. 
DI E CASTI N GS by MIL WA UKEE Be the first in ie won one 


Yes, the folks at Milwaukee have learned a lot in these many years of sales booster. Write or wire today 
continuous service to industry in the design and production of die for the full story on low-cost 
cast components for all kinds of products. When you come to Milwau- LUSTER-ON COLOR. 


kee for your die castings, their experience is yours at no extra cost. 


Backed by the facilities of its modern plant, Milwaukee offers you 

Complete Die Casting Service to help you realize more fully than Samples Gladly Processed Free 
ever, all of the benefits of the die casting process. West Coast: Crown Chem. & Engr. 

Los Angeles & San Francisco 





po nn Cenadian Licensee: Alloycroft Ltd., Montreal 


the Certified 
Zinc Plan of the 
American Die 


Casting Institute. = 7 ees _SE = ail a — : bes m 
LWAUKEE DIE CASTING ComPAny, demical 


4146 N. HOLTON STREET+ MILWAUKEE 12, WISCONSIN CORPORATION 


Established 1909 
66 Waltham Ave., Springfield 9, Mass. 
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@ USEFUL LITERATURE, CATALOGS, MANUALS 


any of these technical publications may be obtained by circling 
the appropriate numbers on the Reader Service Cards, Pages 56-5: 


PROCESSES 

Powder Metallurgy: 154 
Compacted Metals Corporation—Advantages of 
the process in production of small parts, design 
pointers and physical characteristics of powdered 
metal are covered in a technical brochure. 

Centrifugal Casting: 155 
American Brake Shoe Co.—<An illustrated booklet 
discusses centrifugal casting of bronze and copper 
parts. Includes a description of the technique, a 
chart showing characteristics of available alloys and 
a list of facilities and engineering services. 


MATERIALS & EQUIPMENT 
Induction Heating: 156 
Lepel High Frequency Laboratories, Inc.—Vol. 
1, No. 2 of the High Frequency Heating Review 
includes application data for induction heating and 
information on some new equipment. 


Refractory Mold Casting: 157 
Shaw Process Development Corporation—The 
“Refractocast” process, a method of investment cast- 
ing without using expendable patterns, is explained 
in a technical brochure. Perfected in England, the 
process is licensed in North and South America by 
Shaw. 

Annealing Effects: 158 
Hoeganaes Sponge Iron Corporation—Machin- 
ability of sintered iron-carbon compositions is the 
subject of a new research report. Microphotos and 
a table show progressive changes in appearance and 
machinability of test bars after annealing 0-60 
minutes. 

Powder Compacting Press: 159 
A. Johnson & Co., Inc.—A line of presses designed 
to produce complex shapes with uniform density, 
using the “withdrawal” type tooling system, is de- 
scribed in new engineering literature. Complete 
operating and physical specifications and dimen- 
sional drawings are included. 

Vacuum Arc Melting Furnace: 160 
Kinney Mfg. Div., The New York Air Brake Co.— 
Bulletin 808 describes the F-10, a new Laboratory 
Vacuum Arc Melting Furnace for melting, alloying, 
consolidating or refining very high temperature 
metals and alloys. The furnace can employ consum- 
able or non-consumable electrodes. It is specifically 
designed for vacuum or inert gas melting of stable 
or reactive metals. 


Vacuum Furnaces: 161 
Kinney Mfg. Div.. New York Air Brake Co.— 
Literature describes the new developments in high 
vacuum melting, annealing, brazing, welding, sin- 
tering, stream degassing and heat treating and the 
High Vacuum Furnace to fit your needs. 
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Dehydrators: 162 
Selas Corp. of America—Selas Dehydrators, de- 
signed and built to meet specific needs for removal 
of moisture from most gases, are described in Bul- 
letin SC-1013. Typical gases handled include Car- 
bon Dioxide, Carbon Monoxide, Hydrocarbons, 
Nitrogen, Inert gases and others. 

Cold Chambers: 163 
Advance Products Corp.— Information on the 
facilities of the company for making delivery in 10 
to 14 days on cold chambers of the highest quality, 
is available. 

Die Cast Fasteners: 168 
Gries Reproducer Corp.—An expanded line of die 
cast zinc alloy threaded fasteners and a new line of 
molded nylon fasteners are presented in a new 6 
page catalog. 


FINISHING 

Mass Production Finishing: 164 
Mecha-Finish Corporation—A utomatic fixture-fin- 
ishing equipment which can form radii as small as 
.0001” is explained and illustrated in a 10-page 
booklet. In the “Mechamatic” process, parts to be 
finished are rotated with or against the abrasive 
flow. 

Phosphating Compounds: 165 
Oakite Products, Inc.—Two brochures are avail- 
able which give step-by-step instructions in the use 
of CrysCoat No. 89, an iron phosphating compound 
and CrysCoat HC, a zinc phosphating compound. 
Steel treated with CrysCoat acquires a tougher fin 
ish with less paint required. 

Rubberized Abrasives: 166 
Cratex Manufacturing Co.—The latest Cratex In- 
dustrial Catalog contains 8-pages of advanced ap- 
plication information, operating instructions, tables, 
illustrations and latest technical information. 

Chemical Treatments Guide: 167 
American Chemical Paint Company—A new 5- 
page brochure describes chemical conversion coat- 
ings for steel, aluminum, galvanized iron, zine and 
cadmium plated surfaces; for corrosion resistance, 
paint bonding, drawing and forming and protecting 
friction surfaces. 

Finishing Systems: 169 
Schmieg Industries Inc.—Bulletin 600 features iso- 
metric drawings of custom designed equipment for 
washing, baking and painting, from single units up 
to complete push-button systems. 

Zinc Plating Brighteners: 170 
Allied Research Products, Inc.—Technical data is 
available on two new brighteners for cyanide zinc 
plating solutions — ARP 32, a powdered additive 
which provides brightness over the entire plating 


continued on page 62 
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MAXIMUM 


Tie Bar Centers: 28” x 24” 


IT'LL PAY YOU TO GET OUR @f Ral a Tie Bar Centers: 33” x 33” 


Tie Bar Dic.: 5” 


PROPOSITION BEFORE : yar | Die Plates: 7” x 46” x 44” 
COMMITTING YOURSELF : . 

FOR ANY DIE-CASTING 

MACHINE. 


The B&T Line contains cold 
chamber and gooseneck types 
and is modern to the minute . . . 
Designed and built to the 
specifications of practical 
die-casters and developers of 
die-casting machines with over 
35 years of experience. Send 
for complete catalog. 


DIE CASTING 
$ MACHINES 
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USEFUL LITERATURE... 
continued from page 60 


eo 


range in still and automatic tanks, and ARP 53, a 
low cost liquid additive for barrel plating 

Nickel Stripping Solution: 171 
Hanson-Van Winkle-Munning Co.—Complete in- 
formation is offered on Ni-Plex, a non-toxic com- 
pound which will remove electrolytically deposited 
nickel and nickel-cobalt plating from any base 
metal. It has little or no effect on metals other than 
nickel and cadmium, removes .0001 inch depth plat- 
ing at a chemical cost of 3.2 cents per square foot. 

Blast Cleaning Ideas: 172 
Wheelabrator Corporation—Catalog No. 143-D 
is a 28-page handbook of blast cleaning, finishing 
and shot peening ideas utilizing the airless abrasive 
blast method. Applications, features and_ specifi 
cations for specific types of Wheelabrator blast 
cleaning machines are also given 

Self-Locking Set Screws: 173 
Set Screw & Mfg. Co.—A new selector chart en- 
ables engineers and specifiers to evaluate oppor- 
tunities for the use of self-locking set screws. 1,001 
separate combinations of fasteners are shown for 
applications ranging from hardened steel to plastics. 

Protective Coating: 174 
Mono-Seal Products — The basic characteristics of 
Mono-Seal, a balanced chemo-setting synthetic resin 
coating, are given along with complete technical 

chromate conversion coatings for zinc, data on application, drying times, coverage and sur- 

face preparation, in a 12-page brochure. 








cadmium, copper, brass, bronze and alumi- 





num. Now available in dyed colors as well 
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treatment or give us your problems — our 
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er otherwise 
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Heat Treating and Metal Finishing Industry yo Baus MANUFACTURING CO. 
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Concurrent A.S.M.E. Conference 


Sponsored by the Machine Design Divi- 
sion, American Society of Mechanical 
Engineers, the 1958 Design Engineering 
Conference will be the most important 
event of the year in your field. 


international Amphitheatre, Chicago 
APRIL 14-17, 1958 


New ideas are priceless. One new part, 
component or material can eliminate a 
bottleneck in your thinking, give you a 
completely fresh approach to a problem. 


The 1958 DESIGN ENGINEERING 
SHOW teems with new ideas, new 
products, new services . . . the very latest 
developments from the top inventive 
minds of America. Engineers and tech- 
nical experts from over 400 leading 
manufacturers will be on hand to go 
over your blueprints and job specifica- 
tions with you, answer your questions, 
explain their new product applications, 
help you solve your product design and 
development problems. 


For show tickets and information 
on Conference Registration, write: 


Design Engineering Show 
341 Madison Avenue New York 17, N. Y. 





FENN 
foundries 
specify... 


REFAX POTS 


| RETAINS HEAT: iow nickel-chromium 


alloy cast iron absorbs heat fast, holds it with 
minimum reheating. 
| ' 


Z LESS SWELLING AND DISTORTION 


because of tapering wall thickness, scientific 
side-wall angles. 


r 
J TOUGH, DURABLE, close-grained, yet 


has high machinability. 


4 INSPECTED THREE TIMES to assure 


you of only the finest workmanship and 
soundness in every detail. 


Fast delivery in all sizes and styles. Also 
available: Ingot Molds, Utility Castings, 
Goosenecks. For details, write Dept. PM-4 


AMERICAN CAR AND FOUNDRY 
DIVISION OF QCF INDUSTRIES, INCORPORATED 
30 Church Street, New York 8, N. Y 


Sales Offices: New York * Chicago * St. Louis * Cleveland * Washington 
D.C. * Philadelphia * San Francisco * Berwick, Pa. * Huntington, W.Va 
Plants: Berwick, Pa. « St. Louis, Mo. * Huntington, W. Va 
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Nameplates and other 
identifying parts having 
functional and decorative values, 
when die cast and attractively 
finished, improve the appearance 
and convey a sense of stability to 
the merchandise they identify. 


ADVANCE die casts nameplates 
that have become household all 
over America. We would like to 
serve you, too. If you are designing 
a nameplate, or for that matter, 
decorative parts that can be die 
cast to advantage, why not send 

us a blueprint for a cost estimate. 


ADVANCE 


TOOL AND DIE 
CASTING CO. 


3770 N. Holton Street 
Milwaukee 12, Wisconsin 


For more information circle No. 3 on the Reader Service Card 


64 / april '58 pmm 








Fiore Masks for 
Precision PAINTING 


Spray decorcting methods have 
improved so rapidly in recent 
years that you may 
not be aware of some 
time-saving, money-saving 
techniques now 
available. Today, 
special Fiore designed 
spray masks and 
fixture devices make 
possible single or 
multi-color decor- 
ation with precise 
registration on 


irregularly contoured products. 


your product is judged on appearance 
IF you want best possible results 
you want a minimum of rejections 


CONSULT US 


Send for your FREE copy 
of our 20-page book 
which shows the different 
types of masks and 

gives case-study illus 
trations of their use 

Or send your samples 
and drawings for con 
sultation and estimates 


WM. M. FIORE WNC, 
269 41st Street a 


For more information circle No. 105 on the Reader Service Card 
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" DESIGN FREEDOM 


PRODUCTION CAPACITY 
UNIFORM QUALITY 


YOURS WITH BURGESS- NORTON QWALL SINT... 
LOW-COST, HIGH-STRENGTH SINTERED STEEL PARTS 


Latest addition to the constantly expanding 
powdered metal facilities at Burgess-Norton 
is this 500-ton compacting press, largest of its 
type ever built. Exceptional facilities are 
only part of the Quali-SINT story. 
Engineering skill, quality control and wide 
experience in solving some of the toughest 
production problems in the industry are among 
the other reasons so many manufacturers 

are turning to B-N® for cost-saving 

sintered steel parts. 


If you have a parts problem, Quali-SINT may be your answer. 
Send the coupon for more information. 


4 


> 


ge i 


CD Please send me the informative Quali-SINT folder () Have your representative cal! 














BURGESS-NORTON MFG. CO. 


For more information circle No. 25 on the Reader Service Card 


66 / april ‘58 





7th annual 


POWDER 
METALLURGY 
DIRECTORY 


SECTION 1 


Advances in Powder Metallurgy 


Asked for their comments on new, significant de- 
velopments in the field of powder metallurgy, 
these major suppliers of equipment and materials 





PRODUCT 


THE GLIDDEN CO., Chemicals-Pigments-Metals Div. 

Powder metallurgy is advancing on many fronts. 
The exciting applications, particularly in missiles, rock- 
ets, and atomic reactors, require metals with unusual 
properties. Thorium and uranium, because of their 
large nuclear cross sections, are especially useful in 
atomic reactors and powder metallurgical techniques 
can be used to fabricate them. In a modern commer- 
cial process for making the powders, uranium-hydride 
is formed first. 

The hydride is then decomposed thermally. This 
hydride is made by reaction of uranium with hydro- 
gen at 390°F - 430°F and is decomposed to uranium 
powder with an average particle size of 3 - 10 microns 
by heating, under reduced pressure, at 570°F - 750°F. 


The powder is highly pyrophoric. A similar technique 


is used to make thorium powder 

Thorium and uranium powders can be sintered by 
conventional techniques. Compacting pressure, sinter- 
ing time, temperature and atmospheres need special 
consideration because they affect the properties. 

Titanium powder has a variety of potential metal- 
lurgical applications, particularly were high chemi- 
cal and wear resistance requirements are needed. In- 
dustry has been slow to accept titanium due to purity 
problems, but this is becoming less of a problem. Fab- 
ricating is by pressing the powder to 85%-90% of theo- 
retical density at about 50 TSI, followed by vacuum 
sintering at 1500°F - 2000°F. Tensile strength of sin- 
tered parts is greatly increased by alloying with 6% 
aluminum and 4% manganese. 

Cermets are a new class of materials out of which 
can be made aircraft components to work at high 
temperatures. These materials can also be used for 
such things as high temperature seals and bearings. 

Vacuum sintering is of great importance in the 
powder metallurgy of easily oxidized metals and 
those that suffer hydrogen embrittlement. Examples 
are titanium and zirconium. With vacuum sintering, 


outlined current advances. 


reaction with oxygen, nitrogen, and hydrogen is avoid- 
ed, resulting in more ductile compacts. The vacuum 
sintering process is generally a batch operation. 

No longer an experiment, many metal powders can 
be rolled into sheets. The technique is valuable in 
making sheet thorium, plutonium, and uranium 


IY 
VANADIUM-ALLOYS STEEL CO. 

There is an increasing use of stainless steel powders 
New designs for industrial filters are calling for in 
creased capacity with minimum volume and weight 
These requirements are easily and economically met 
by stainless steel powder components. The use of 
stainless steel structural parts is also increasing as 
designers concentrate on maximum economy for all 
fabrication 

A whole new field of powder metallurgy is open 
ing up in atomic energy work. Powder processing of 
fers the most promising way to combine the reactive 
and base metals that operate and control reactors 
Both fuel elements and control rods by powder metal 
lurgy processing are performing satisfactorily in pilot 


operatic ms. 


EATON MFG. CO., Powdered Metals Div. 

An ever increasing number of manufacturers ar 
relying on the powdered metal process to enabk 
them to obtain necessary cost reductions. This has 
forced the powdered metal parts manufacturers to 
make parts they would not have attempted a few 
vears ago. These new parts have been made possibl 
by the combined efforts of the powdered metallurgist 
tool and die designer, and the many vendors to the 
powdered metal industry 

Porous metal powder parts have been plated so that 
this plating serves more than a decorative function 
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Mass production of parts are now being run where 
yearly quantities are in the millions. These cadmium 
plate d parts have a salt spray testing life in excess of 
350 hours. 

Metal parts in the density range of 6.5 to 6.8 g/cc 
can now be consistenly induction hardened to Rock- 
well C42 to 50 and with a mirco hardness of Rockwell 
C 60 to 64. These parts exhibit a minimum of distor- 
tion during heat treatment and can be run in produc- 
tion at a very high volume. 

New materials are available where improved tensile 
strengths can be obtained. High density parts that are 
pressed and sintered only, can have tensile strengths 
of 65,000 p.s.i. High density parts that are subsequent- 
ly coined after sintering can have tensile strengths of 
100,000 p.s.i. By utilizing the infiltration process of 
copper into steel it is possible to obtain tensile prop- 
erties in excess of 175,000 p-s.i. By utilizing this same 
process, without the addition of carbon, tensile 
strengths of 75,000 p.s.i. can be obtained with 20% 
elongation. 


wanst HEAD PRODUC), 


THE NEW JERSEY ZINC COMPANY 

While many metal powders experienced a slight 
downward trend in structural parts useage, brass pow- 
der showed continuing strength. A part of this in- 


crease came from the wider use of brass powder 


as an infiltrant. 

A large percentage of the iron parts now being made 
are infiltrated and some 20% to 25% of the weight of 
the finished part is, therefore, brass. 

New techniques in infiltration have been developed 
that allow the process to be used on large and heavy 
parts without the discoloration and pitting generally 
associated with infiltrated parts. 

High tensile strengths can be secured with iron com- 
pacts infiltrated with brass. SAE specifications give 
a nominal tensile strength of 75,000 psi. With heat 
treating this can be increased to over 100,000 psi. This 
is, of course considerably higher than can be secured 
from free machining screw stock such as 1117 or 1113. 


LINOBERG 


LINDBERG ENGINEERING CO. 

The establishment of a definite relationship between 
carbon content and dew point of endothermically 
produced furnace atmospheres permits the powder 
metallurgist to make a wide variety of plain carbon 
steels or low alloy steels that are hardenable by nor- 
mal heat-treating methods. This widens, for the de- 
sign engineer, the field of usefulness of sinterings. 

With a standard endothermic gas generator it is 
possible to adjust the dew point to give the desired 
carbon potential in the furnace by simple generator 
ratio adjustment, for carbon contents of 0.50% or lower. 
When the carbon content of the steel is to exceed 
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0.50%, some carbon in the form of a volatile hydrocar- 
bon must be added to the atmosphere just before it 
enters the furnace. Natural gas or propane are most 
widely used for this purpose. 

Fully automatic recording equipment has been de- 
velope -d that will ensure the proper carbon potential 
in the furnace atmosphere so that sinterings of con- 
trolled carbon content can be produced. 


ALcoa 0 
ALUAINMUM 





ALUMINUM COMPANY OF AMERICA 

The commercial availability of aluminum powder 
metallurgy products (APMP) represents a major break 
through the thermal barrier which has barred the use 
of aluminum in many high temperature applications. 

With the development of APMP, aluminum prod- 
ucts can be operated at temperatures up to 900 F, an 
advance of 300°F to 400°F. This is particularly im- 
portant in aircraft and missiles since every reduction 
instructural weight means more fuel or greater pay 
load. 

APM products have some properties that make them 
more useful than titanium or steel. They cost less than 
titanium and are easier to fabricate. They have a 
higher thermal conductivity than either titanium or 
stainless steel. 

Three APM alloys are now available, one made 


_ from domestically produced aluminum powder and 


the other two from powder imported from Switzer- 
land. The powder, with a controlled oxide layer on the 
surface, is pressed and sintered under c arefully con- 
trolled conditions. The compacts are then ready for 
extruding, rolling or forging. 





PEEV23-U7,Y, | 








HEVI-DUTY ELECTRIC CO. 

Mesh belt furnaces that will operate at temperatures 
up to 2100°F and handle up to 400 Ib. per hour of 
small parts are now regular production units. These 
furnaces incorporate a charge table, of purge zone, 
a multiple temperature sintering zone, an insulated 
cooling chamber and a discharge table. This type of 
furnace can be built for any operating conditions de- 
sired. 

However, newer developments in powder metal- 
lurgy are toward larger, heavier pieces that must be 
sintered at higher temperatures. These demands have 
led to the development of pusher type furnaces capable 
of handling very heavy loads and operating at tem- 
peratures up to 3100°F. 

The growing use of the highly reactive metals such 
as titanium and zirconium and the generally superior 
metallurgical properties secured, have led many fab- 
ricators to use vacuum. furnaces. 

These furnaces are available in both bell and pit 
types with both single and double pumping units. 
continued on page 91 








Automatic 
powder 
metal 


press 


OUTSTANDING 
FEATURES: 

© 7," fill 

e Ejection power 100 tons 


Height: 11.8 feet 
e Safety device against overload 


(Fully Extended) 
e All movements fully synchronized 
e Fully mechanical with hydraulic pressure indicator 
¢ Motorized precision adjustment for top cross head 
¢ Centrally located controls with micrometer adjustment for 
floating die action; independent fill adjustment for tools 
with several fill levels; independent timing adjustment 
for compression from top and bottom; ejection adjustmen: 
This is only one of a complete line of powder metal presses 
Top engineering and maintenance services. 
For demonstration contact: 
DORST DIVISION ARNHOLD CERAMICS, INC. 
Sales and Engineering Organization for U. S. and Canada 
1 East 57th Street, New York 22, N. Y. 


For more information circle No. 15 on the Reader Service Card 














HOW CAN BRASS 
POWDER METALLURGY 
HELP YOU? 


BY CUTTING COSTS .....+.-. 
INSTEAD OF CUTTING PARTS 


This large transmission gear for a man-carrying power 
mower once cost $1.56 each as a machined sand cast- 
ing. Now, as a stronger, brass-infiltrated powder metal 
part, it costs $1.10.— A COST SAVING OF 29% 


As a machined part, the small brass gear once cost 16¢ 
each. Now made as a brass powder sintering, the cost 
is only 6¢.— A COST SAVING OF 622% 


A powder metal fabricator can show you how brass 
powder metallurgy can help your products the same 
way — and with many other advantages, too. 


THIS BOOKLET 


Gg. will assist you in evaluating 
: this modern production method 
ae in terms of your particular 
POWDER PARTS needs. 


PRESSED BRASS 


q SEND FOR YouR CoPY 


THE NEW JERSEY ZINC COMPANY 


160 Front Street, New York 38,N.Y. 42S. 


For more information circle No. 77 on the Reader Service Card 
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a+... 


Tae me 


New Baldwin hydraulic press 


Combines high tonnage capacity with multiple motions normally found in small presses 


Pictured above is a new 500-ton-capacity Hamil- 
ton hydraulic compacting press now in operation 
at the Burgess-Norton Mfg. Co., Geneva, III. 
Designed for compacting powdered metals, the 
new press embodies these features proven desir- 
able in Baldwin’s line of smaller presses: 
Floating die + Automatic cycling « Dye float control 
Shuttle feeder + Accurate load downstops 


These motions are made possible even in high 
tonnages at relatively low cost. The press features 
convenient control of the forces being exerted 
and accurate control of the finished size of the part 
being formed. 

This Hamilton compacting press is also made 
in 300, 750 and 1000-ton capacities. Write today 
for complete details, including specifications. 


Please address inquiries to Dept. 14D 


Fiamilton DiviSioNn uamiton, ohio 


BALDWGIN- LIMA: HAMILTON 


Diesel engines « Mechanical and hydraulic presses « 


Can making machinery « Machine tools 


For more information circle No. 20 on the Reader Service Card 
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Copper Base 





Allied Products Corp 

Powdered Metal Parts Diy 
American Powdered Metals, Inc. 
American Sinteel Corp 
Arrow Sintered Products Co 
Asco Sintering Corp 
Bassick Co., The 
Bound Brook Oil-Less Bearing Co 
Brockway Pressed Metals, Inc. 
Bunting Brass & Bronze Co., The 
Carbon City Products Co., In« 
Ceromet, Inc 
( hicago Powdered Metal Products Co 
Chrvsler ¢ orp 















Amplex Div 
Clevite ¢ ‘orp. 
Clevite Limited 
Compac ted Metals ¢ orp 
Deva-Metal Corp 
Dixon Sintaloyv, Inc. 
Eaton Mfg. Co. 
Powdered Metals Div. 
Engineered Plastics, Inc. 
American Sinterings Div. 













Federal-Mogul-Bower Bearings, Inc 





Ferro Powdered Metals 
Ford Motor Co. 


Accessory Div 







General Sintering Corp. 





Indar Corp. 
P International Powder Metallurgy Co., 

Inc. 

International Powder Metaliurgy Co., 
Inc., Rocky Mountain Metals Div. 

Johnson Bronze Co. 

Keystone Carbon Co. 

Kwikset Powdered Metal Products 

Merriman Bros., Inc. 

Metal Ceramics 

Metal Powder Products, Inc 

Moraine Products Div 
General Motors Corp. 

Mueller Brass Co. 

National Molded Products, Inc. 

Norwalk Powdered Metals, Inc. 

Pacific Sintered Metals Co. 

Parker White Metal Co. 

Picco, Inc. 

Powder Metal Products, Inc 

Powdercraft Corp. 

Precision Metal Products Co 

Presmet Corp., The 

Pure Carbon Co., Inc 

Reese Metal Products Corp. 


































St. Marys Carbon Co. 
Sintered Metals, Inc. 
Standard Automation Products 
Sterling Engineering Corp. 
Superior Carbon Products, Inc 
Svmmco, Inc. 
Wakefield Bearing ( sorp 
Western Sintering Co 
Wickes Corp , The 
The United States ¢ -raphite ¢ 0. Div 
Yale & Towne Mfg. Co., The 
Powdered Metal Products Div 


Iron Base 


Allied Products Corp 
Powdered Metal Parts Div 
American Powdered Metals, Inc. 
American Sinteel ( orp 
Arrow Sintered Products Co 
Asco Sintering Corp 
Bassick Co., The 
Bound Brook Oil-Less Bearing Co 
Brockway Pressed Metals, Inc. 
Bunting Brass & Bronze Co., The 
Carbon City Products Co., In« 
Ceromet, Inc 
Chicago Powdered Metal Products Co 
Chrysler (¢ orp. 
Amplex Div 
Clevite Corp. 
Clevite Limited 
Compacted Metals Corp. 
Deva-Metal Corp. 
Dixon Sintaloy, Inc 
Eaton Mfg. Co. 
Powdered Metals Div. 
Engineered Plastics, Inc 
American Sinterings Div 
Ferro Powdered Metals 
Ford Motor Co. 
Accessory Div. 
General Sintering Corp. 
Indar Corp 
International Powder Metallurgy Co., 
Inc. 
International Powder Metallurgy Co., 
Inc., Rocky Mountain Metals Div. 
Johnson Bronze Co. 
Kevstone Carbon Co 
Kwikset Powdered Metal Products 
Merriman Bros., Inc. 
Metal Ceramics 
Metal Powder Products, Inc. 
Moraine Products Diy 
General Motors Corp 
Mueller Brass Co. 
National Molded Products, Inc. 





SECTION 2 
PRODUCT LIST 





Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co 
Parker White Metal Co. 
Picco Inc 
Powder Metal Products, In 
Powdercraft Corp. 
Precision Metal Products Co 
Presmet Corp The 
Pure Carbon Co., Inc 
Reese Metal Products Corp. 
St. Marvs Carbon Co 
Sintered Metals, Inc 
Standard Automation Products 
Sterling Engineering Corp. 
Superior Carbon Products, Inc. 
Svmmco, Inc 
Wakefield Bearing ( orp 
Western Sintering Co 
Wickes ( orp., The 
rhe United States Graphite Co. Div 
Yale & Towne Mfg. Co., The 
Powdered Metal Products Div 
Other Types 
Chrysler Corp. 
Amplex Div. 
(silver) 
Deva-Metal (¢ orp 
nickel 
General Sintering Corp. 
(wear resistant alloys) 
Kwikset Powdered Metal Products 
(stainless steel, nickel 


Wakefield Bearing Corp 


CEMENTED CARBIDES 
All Types 


babbitt 


Adamas Carbide Corp 
Eaton Mfg. Co. 
Powdered Metals Div. 
Firth Sterling, Inc 
General Electric Co 
Metallurgical Products Ds pt 
General Sintering Corp. 
Indar ¢ orp 
Kennametal, Ine 
Mallory-Schwarzkopf Metals, Inc 
National Diamond Laboratory 
Sintercast Corp. of America 
Tungsten Alloy Mfg. Co., Inc 
Union Wire Die ¢ orp 
Valenite Metals 
Welded Carbide Tool Co., In« 
Wesson Metal ¢ orp 


CONTACT MATERIALS 
Pure Metals (Platinum, Silver, Etc.) 
Chrvsler ¢ orp 
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F New board tel oF 


BEARING DESIGN 
and APPLICATION 


The inauguration of Bunting’s new facility for engineering 
and manufacturing bearings and parts of Sintered Powdered 
Metals opens a wide new area of opportunity to all 
mechanical industry. 

Sintered Powdered Metal Bearings and parts offer real 
economies in design. Bunting Engineering and 
manufacturing skill and traditional 

technical responsibility assure your 

most advantageous use of 


this material. 


A competent group of Bunting 

Sales Engineers in the field and a 
soundly established Product Engineering 
Department put at your command, 
comprehensive data and facts 

based on wide experience 

in the designing and use of both 

Cast Bronze and Sintered Powdered 


Metal Bearings and parts. 


Write for catalogs and your 
copy of the new 24 page Bunting 
Engineering handbook of 

Sintered Powdered products 
and their composition, 
manufacture and 
application. 


) t 
BUNTING. 
\ 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 
The Bunting Brass and Bronze Company + Toledo 1, Ohio «+ Branches in Principal Cities 


For more information circle No. 23 on the Reader Service Card 
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Amplex Div 
Engelhard Industries, Inc 
Baker Contact Div. 
Fansteel Metallurgical Corp. 
General Sintering Corp 
Gibson Electric Co 
Globe Industries, Inc 
Supermet Div 
Handy & Harman 
Kulite Tungsten Co 
P. R. Mallory & Co., Inc 
Metal Ceramics 
Metrolov Co 
Powder Metals Research 
St. Marvs Carbon Co 
Sintered Metals, Inc 
Superior Carbon Products, In« 
Technametals, Inc 
Wakefield Bearing Corp 


Tungsten Copper, Tungsten Silver 
Compacted Metals Corp 
Engelhard Industries, In« 

Baker Contact Div 

Fansteel Metallurgical Corp 
Gibson Electric Co 
Handy & Harman 
Kevstone Carbon Co 
Kulite Tungsten Co 
Kwikset Powdered Metal Products 
P. R. Mallory & Co., Inc 
Metal Ceramics 
Powder Metals Research 
St. Marvs Carbon Co 
Stackpole Carbon Co 
Superior Carbon Products, In 
Technametals, Inc 


CORES 
Ferrites 
Aerovox Corp 
Crowlev Diy 


High Frequency 

Aerovox Corp 

Crowley Div 
Arnold Engineering Co., The 
Custom Components, Inc 
Engineered Plastics, Inc. 

American Sinterings Div. 
Ferroxcube Corp. of America 
Indar Corp 
Jet Components, Inc 
Kwikset Powdered Metal Products 
Magnetic Core Corp 
Magnetics, Inc 
Micrometals 
National Moldite Co 
Pvroferric Co., Inc 
Quality Components, Inc 
Radio Cores, Inc 
Stackpole Carbon Co. 


Low Frequency 


Aerovox Corp. 
Crowley Div 
Arnold Engineering Co., The 
Custom Components, Inc. 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferroxcube Corp. of America 
Indar Corp. 








Jet Components, Inc. 

Kwikset Powdered Metal Products 
Magnetic Core Corp. 

Micrometals 

National Moldite Co. 

Pyroferric Co., Inc. 

Quality Components, Inc 

Radio Cores, Inc 


Stackpole Carbon Co 


ELECTRICAL COMPONENTS 
Collector Rings 
American Sinteel Corp 
Asco Sintering Corp. 
Bunting Brass & Bronze Co., The 
Chrysler Corp 
Amplex Div. 
Clevite Limited 
Dixon Sintaloy, Inc. 
Eaton Mfg. Co. 
Powdered Metals Div. 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals 
General Sintering Corp 
Gibson Electric Co 
Kwikset Powdered Metal Products 
P. R. Mallory & Co., Inc 
Merriman Bros., Inc. 
Metal Ceramics 
Metal Powder Products, Inc 
Norwalk Powdered Metals, Inc. 
Parker White Metal 
Powdercraft Corp. 
Sintered Metals, Inc 
Superior Carbon Products, Inc 
Wicks ¢ orp., The 
The United States ¢ sraphite Co. Dix 
Yale & Towne Mfg. Co., The 
Powdered Metal Products Div 


Commutator Segments 
American Sinteel Corp. 
Asco Sintering Corp. 
Bunting Brass & Bronze Co., The 


Chicago Powdered Metal Products Co. 


Chrysler Corp. 
Amplex Div. 
Clevite Limited 
Dixon Sintaloy, Inc 
Eaton Mfg. Co. 
Powdered Metals Div. 
Eberhart Steel Products 
Powdered Metals Div 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals 
General Sintering Corp 
Gibson Electric Co. 
Kwikset Powdered Metal Products 
Merriman Bros., Inc. 
Metal Ceramics 
Norwalk Powdered Metals, Inc. 
Sintered Metals, Inc. 
Wicks Corp., The 
The United States ¢ sraphite ( o. Div 
Yale & Towne Mfg. Co., The 
Powdered Metal Products Div 
Pole Pieces 


Allied Products Corp. 
Powdered Metal Parts Div. 








A large capacity EF combination gas fired 
radiant tube and electrically heated roller 
hearth type furnace for sintering metal 
powder parts at temperatures up to 2050°F 


EF furnaces for processing 


products assure: 


A comparatively small EF hand operated 
pusher type electric furnace suitable for ex- 
perimental work and small production runs 
on both ferrous and non-ferrous products 


ferrous and non-ferrous powder 


@ lowest cost per pound for the sintering operation. 


@ maximum uniformity of size for the sintered products. 


@ maximum pounds of quality product per dollar invested. 


Long experience with special atmospheres, 


metal powders, 


bonding powder to strip and all heat processing phases connected 
with powder metallurgy has enabled EF engineers to develop and 
install equipment for producing some rather outstanding results. 


With our extensive experience and complete manufacturing fa- 
cilities we are in position to build the size and type equipment to 
best suit your specific requirements. 


We would like to discuss some of our latest furnace 
developments with you, if interested. 


Fusing metal powder to strip. Metal powder 
is being fused on six seporote strands of 
strip, simultaneously and continuously, in 
this EF roller hearth type furnace. 


An EF gas fired muffle type continuous 
furnace—another of the numerous types we 
build for sintering non-ferrous and iron 
powder products at vorious temperatures 


BULLETIN No. 461 


shows typical installations of EF Gas- 
fired, Oil-fired and Electric Furnaces. 


Send for a copy today! 


THE pete Paps FURNACE co. 


’ Seba -Ge 


Canadian Associates @ CANEFCO, LIMITED @ Toronto 1, Canada 


For more information circle No. 39 on the Reader Service Card 


pmm april '58 / 73 








FREE BROCHURE shows 
ow You Can CONTOUR 
RIND Dies for POWDER 

ETALLURGY! 






















IMPORTANT TO YOU! 


Free booklet tells how 
VISUAL GRIND facilitates 
construction of precision 
high-production dies, dies 
for powder metallurgy, 
lamination dies and 
special purpose dies. 
VISUAL GRIND permits 
through, blind and tem- 
plet grinding... permits 
continuous inspection by 
magnifying work from 
10:1 to 100:1 ... up- 
grades semi-skilled labor 
... permits easy main- 
tenance of dies in your 
own plant... reduces 
costly down time. VISUAL 
GRIND COMPLETES 
YOUR TOOL ROOM. 


the problem in mind 
Intricate grinding jobs like those shown 
above ordinarily involve several machines. 


ALL WERE FORM GROUND ON A SINGLE 
VISUAL GRIND. 


r----- CLIP and MAIL THIS COUPON TODAY _Wwe 
| | 
| The CLEVELAND GRINDING MACHIN | 
| The E Co. | 
; 1710 EDDY ROAD © CLEVELAND 12, OHIO 
| Please send me the free brochure describing the capabilities | 
; of the VISUAL GRIND. | 

| 
| Name Title | 
; Company ... ! 
; IN a acts aud Ch chalk area pacce WN nddniWaiga’ Rartdoleag ticdaanies pate cre ann suede awk daten <hae aeaieeea 
ECE ae RN caer sss eae 
| | 
SS SS GS GE Ge GE GS Ge eee ee ee ees ee eee ees en ee ees a | 


For more information circle No. 30 on the Reader Service Card 
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American Powdered Metals, Inc. 
American Sinteel Corp. 

Asco Sintering Corp 

Bunting Brass & Bronze Co., The 
Chicago Powdered Metal Products Co 
Chrysler Corp 

Amplex Div 
Clevite Limited 
Compacted Metals ¢ orp 
Dixon Sintalov, Inc 
Eaton Mfg. Co. 

Powdered Metals Div. 
Eberhart Steel Products 

Powdered Metals Div. 
Engineered Plastics, Inc. 

American Sinterings Div. 

Ferro Powdered Metals 
General Sintering ¢ orp 

Indar Corp. 

International Powder Metallurgy 

Co., Inc. 

Kwikset Powdered Metal Products 
Merriman Bros., Inc. 

Metal Ceramics 

Metal Powder Products, Inc 
Moraine Products Div. 

General Motors (¢ ‘orp. 
Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co 
Parker White Metal Co. 

Picco, Inc. 

Sintered Metals, Inc. 
Stackpole Carbon Co. 
Wickes Corp., The 

The United States Graphite Co. Div 
Yale & Towne Mfg. Co., The 

Powdered Metal Products Diy 


Rotor Segments 


American Powdered Metals, Inc. 
American Sinteel Corp. 
Asco Sintering Corp 
Bunting Brass & Bronze Co., The 
Chrysler Corp. 
Amplex Div 
Clevite Limited 
Dixon Sintaloy, Inc. 
Eberhart Steel Products 
Powdered Metals Div 
Engineered Plastics, Inc 
American Sinterings Div: 
Ferro Powdered Metals 
General Sintering Corp. 
Kwikset Powdered Metal Products 
P. R. Mallory & Co., Inc. 
Merriman Bros., Inc. 
Metal Ceramics 
Norwalk Powdered Metals, Inc. 
Picco, Inc. 
Sintered Metals, Inc 
FRICTION MATERIALS 
American Brake Shoe Co. 
Chrysler Corp 
Amplex Div 
General Metals Powder Co., The 
General Sintering ( /Orp. 
Kwikset Powdered Metal Products 
Moraine Products Div. 
General Motors Corp 
Powdercraft Corp. 
Ravbestos-Manhattan, Inc. 








S. K. Wellman Co., The 


MAGNETIC MATERIALS 

Hard — Alnico Type 
Arnold Engineering Co., The 
Compacted Metals Corp 
Ferroxcube Corp. of America 
General Electric Co. 

Magnetic Materials Sec 
General Electric Co 

Metallurgical Products Dept 
General Magnetic ( orp. 

Indar Corp 
Indiana Steel Products Co., The 
Jet Components, Inc 
Permag Corp 
Presmet Corp., The 

Hard — Other Types 
\erovox Corp 

Crowley Div. 

Ferroxcube Corp. of America 
Indiana Steel Products Co., The 
International Powder Metallurgy 

Co., Inc. 

National Moldite Co 
Stackpole Carbon Co. 
Yale & Towne Mfg. Co., The 

Powdered Metal Products Div 

Soft 
Aerovox ( orp 

Crowley Div 
American Sinteel Corp. 

Asco Sintering Corp. 
Chrvsler ( orp. 

Amplex Div. 

Dixon Sintalov, Inc 
Engineered Plastics, Inc. 

American Sinterings Div. 
Ferro Powdered Metals 
Ferroxcube Corp. of America 
General Aniline & Film ¢ ‘orp 

Antara Chemicals Diy 
General Sintering Corp 
Indar Corp 
International Powder Metallurgy 

Co., Inc. 

International Powder Metallurgy 

Co., Inc. 

Rocky Mountain Metals Div. 
Keystone Carbon Co. 
Merriman Bros., Inc. 

Metal Ceramics 
Pacific Sintered Metals Co 
Parker White Metal Co. 
Powdercraft Corp. 
Wakefield Bearing Corp 
Iron Nickel 
American Sinteel Corp 
Asco Sintering Corp 
Chrysler Corp. 

Amplex Div. 

Dixon Sintaloy, Inc. 
Engineered Plastics, Inc. 

American Sinterings Div. 

Ferro Powdered Metals 


General Sintering ¢ orp 
International Powder Metallurgy 
Co., Inc. 
Rocky Mountain Metals Div. 
Keystone Carbon Co. 
Kwikset Powdered Metal Products 


Merriman Bros., Inc. 
Metal Ceramics 
Metal Powder Products, In 
Moraine Products Div 

General Motors Cot p 
National Moldite Co. 
Parker White Metal Co. 
Powdercraft Corp. 
Presmet Corp., The 
Sintered Metals, Inc. 
Wakefield Bearing Corp. 

Iron Silicon 

American Sinteel Corp. 
Asco Sintering Corp. 
Chrvsler Corp. 

Amplex Diy 
Engineered Plastics, Inc. 

American Sinterings Div. 
Ferro Powdered Metals 
General Sintering Corp. 
Kwikset Powdered Metal Products 
National Moldite Co. 
Parker White Metal Co. 
Presmet ( orp., The 
Sintered Metals, In 
Wakefield Bearing ¢ orp 

Other Types 

American Sinteel Corp 

(pure iron 
Keystone Carbon Co 

(pure iron) 
Powdercraft Corp. 

(pure iron) 


STRUCTURAL PARTS 


Brass 


American Powdered Metals, Inc. 
American Sinteel Corp 

Asco Sintering Corp 

Bound Brook Oil-Less Bearing Co 


Ceromet, Inc. 


Chicago Powdered Metal Products Co. 


Chrvsler ¢ ‘orp. 
Amplex Diy 
Clevite Limited 
Compacted Metals Corp 
Dixon Sintalov, Inc. 
Eaton Mfg. Co. 
Powdered Metals Div. 
Eberhart Steel Products 
Powdered Metals Div 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals 
General Sintering Corp 
Indar Corp 
International Powder Metallurgy 
Co., Inc. 
International Powder Metallurgy 
Co., Inc. 
Rock Mountain Metals Div. 
Jet Components, Inc 
Johnson Bronze Co. 
Kevstone Carbon Co 
Kwikset Powdered Metal Products 
Lux Clock Mfg. Co., Ine 
Merriman Bros., Inc. 
Metal Ceramics 
Metal Powder Products, Inc. 
Midwest Sintered Products ( orp. 


Mueller Brass Co 
National Molded Products, Inc. 
Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co 
Parker White Metal Co. 
Powdercraft Corp. 
Presmet Corp., The 
Pure Carbon Co., Inc 
Reese Metal Products Corp. 
Sintered Metals, Inc 
Standard Automation Products 
Sterling Engineering Corp. 
Superior Carbon Products, In¢ 
Wakefield Bearing Corp 
Western Sintering Co 
Wickes ( orp., The 
The United States Graphite Co. Div 
Yale & Towne Mfg. Co., The 
Powdered Metal Products Div 
Copper Base 
American Powdered Metals, Inc. 
American Sinteel Corp 
Arrow Sintered Products Co 
Asco Sintering Corp 
Bassick Co., The 
Bound Brook Ojil-less Bearing Co 
Brockway Pressed Metals, Inc. 
Bunting Brass & Bronze Co., The 
Burgess-Norton Mfg. Co. 
Carbon City Products Co., Inc 
Ceromet, Inc 
Chicago Powdered Metal Products Co 
Chrysler Corp 
Amplex Diy 
Clevite Limited 
Compacted Metals Corp 
Dixon Sintaloy, Inc 
Eaton Mfg. Co. 
Powdered Metals Div. 
Eberhart Steel Products 
Powdered Metals Div 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals 
General Sintering ¢ orp 
Gibson Electric Co 
International Powder Metallurgy 
Co., Inc. 
International Powder Metallurgy 
Co., Inc. 
Rocky Mountain Metals Div. 
Jet Components, Inc 
Johnson Bronze Co 
Key stone Carbon Co 
Kwikset Powdered Metal Products 
Lux Clock Mfg. Co., Ine 
Merriman Bros., Inc. 
Metal Ceramics 
Metal Powder Products, Inc 
Midwest Sintered Products ¢ ‘orp 
Moraine Products Div 
General Motors ¢ ‘orp 
Mueller Brass Co 
National Molded Products, Inc. 
Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co 
Parker White Metal Co. 
Pic co Inc 
Powdercraft Corp. 
Precision Metal Products Co 
Presmet ( orp The 
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Hevi-Duty pusher furnace with 21” 
wide heating chamber for volume pro- 
duction. Optimum results are produced 
by multiple zone temperature and atmos- 
phere control, and a 14 foot cooling 
chamber. 


ACES B-0aEY 
FURNACES FOR SINTERING under 


a Controlled Atmosphere or Vacuum 
CONTINUOUS PRODUCTION FURNACES — Your production sintering re- 


quirements can be met by Hevi-Duty pusher or conveyor furnaces: tem- 
peratures to 2500°F. Multiple zone temperature control and a variable 
speed drive will insure uniformly perfect sintered compacts. High tem- 
perature electric heating elements reach desired operating temperatures 
rapidly. 

Hevi-Duty exothermic or endothermic atmosphere generators provide 
the range of gases necessary for sintering. 


VACUUM FURNACES — Hevi-Duty pit or bell type double pump vacuum 

furnaces provide temperatures to 2100°F. Vacuum sintered parts show 

greater homogeneity and density, and 

ar better ductility than those convention- 

ally sintered. This method is often less 

expensive and the elimination of gas 

inclusions reduces mechanical or physi- 
cal defects. 


Write for Bulletins 357 and 557 to determine 
the Hevi-Duty furnace best suited for your 
sintering requirements. 





Hevi-Duty bell type double pump 
vacuum furnace for sintering at 
2100°F. Standard pit or bell type 
vacuum furnaces are available with 
uniform working zones up to 54” in 
diameter by 144” high. 


HEVI-DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 


® 








For more information circle No. 48 on the Reader Service Card 
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Reese Metal Products Corp. 
St. Marvs Carbon Co. 
Sintered Metals, Inc. 
Standard Automation Products 
Sterling Engineering Corp. 
Superior Carbon Products, Inc 
Svmmco, Inc 
Wakefield Bearing Corp 
Western Sintering Co. 
Wickes Corp., The 
The United States ¢ sraphite Co 
Yale & Towne Mfg. Co., The 
Powdered Metal Products Div 


Filters 
American Sinteel Corp 
Arrow Sintered Products, In¢ 
Kwikset Powdered Metal Products 
Metal Ceramics 
Micro Metallic ¢ rp 
Powdercraft Corp. 
St. Marvs Carbon Co 


Iron Base, Controlled Porosity 
Allied Products Corp 
Powdered Metal Parts Div 
American Powdered Metals, Inc 
American Sinteel Corp 
Arrow Sintered Products Co 
Asco Sintering Corp 
Bassick Co., The 
Bound Brook Oil-Less Bearing Co 
Brockway Pressed Metals, Inc. 
Bunting Brass & Bronze Co., The 
Burgess-Norton Mfg. Co. 
‘arbon City Products Co., Inc 


‘hicago Powdered Metal Products Co 
chrysler Corp ‘ 
Amplex Div 
Clevite Limited 
Compacted Metals Corp 
Dixon Sintaloy, In« 
Eaton Mfg. Co. 
Powdered Metals Div. 
Eberhart Steel Products 
Powdered Metals Div 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals 
Ford Motor Co 
Div 
General Sintering ¢ /orp 


( 
Ceromet, Inc 
( 
( 


Accessory 


Indar Corp 
international Powder Metallurgy 
Co., Inc. 
International Powder Metallurgy 
Co., Inc. 
Rocky Mountain Metals Div. 
Jet Components, Inc 
Johnson Bronze Co 
Keystone Carbon Co 
Kwikset Powdered Metal Products 
Link-Belt Co 
Merriman Bros., Inc. 
Metal Ceramics 
Metal Powder Products, Inc. 
Moraine Products Div. 
General Motors Corp 
Mueller Brass Co 
National Molded Products, Inc. 
National Moldite Co. 








Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co 
Parker White Metal Co. 
Picco, Inc 
Powdercraft Corp. 
Precision Metal Products Co 
Presmet Corp., The 
Reese Metal Products Corp. 
St. Marvs Carbon Co 
Sintered Metals, Inc 
Standard Automation Products 
Sterling Engineering Corp. 
Superior Carbon Products, Inc 
Svmmco, Inc 
Technametals, Inc. 
Wakefield Bearing Corp. 
Western Sintering Co. 
Wickes Corp., The 
The United States Graphite Co. Div. 
Yale & Towne Mfg. Co., The 
Powdered Metal Products Div. 


Iron Base, High Density, Copper Free 
American Powdered Metals, Inc. 
American Sinteel Corp. 

Arrow Sintered Products Co 
Asco Sintering Corp. 
Bassick Co., The 
Bound Brook Oil-less Bearing Co 
Brockway Pressed Metals, Inc. 
Bunting Brass & Bronze Co., The 
Burgess-Norton Mfg. Co. 
Carbon City Products Co., Inc 
Ceromet, Inc. 
Chicago Powdered Metal Products Co 
Chrysler Corp. 

Amplex Div. 
Clevite Limited 
Compacted Metals Corp 
Dixon Sintaloy, Inc. 
Eaton Mfg. Co. 

Powdered Metals Div. 
Eberhart Steel Products 

Powdered Metals Div. 
Engineered Plastics, Inc. 

American Sinterings Div. 
Ferro Powdered Metals 
General Sintering ( ‘orp. 

Globe Industries, Inc. 

Supermet Div. 

Indar Cor p: 
International Powder Metallurgy 

Co., Inc. 

International Powder Metallurgy 

Co., Inc. 

Rocky Mountain Metals Div. 
Jet Components, Inc 
Johnson Bronze Co. 

Keystone Carbon Co. 

Kwikset Powdered Metal Products 
Lux Clock Mfg. Co., Inc. 

P. R. Mallory & Co., Inc. 

Merriman Bros., Inc. 

Metal Ceramics 

Metal Powder Products, Inc 
Moraine Products Div. 

General Motors Corp. 

Mueller Brass Co. 

National Moldite Co. 

Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co. 


Parker White Metal Co. 
Picco, Inc. 
Powdercraft Corp. 
Presmet Corp., The 
Reese Metal Products Corp. 
St. Marys Carbon Co. 
Sintered Metals, Inc 
Standard Automation Products 
Sterling Engineering Corp. 
Superior Carbon Products, In« 
Technametals, Inc. 
Wakefield Bearing ¢ ‘orp 
Western Sintering Co 
Wickes Corp., The 
The United States Graphite Co. Div 


Iron Base, infiltrated 


Allied Products Corp 


Powdered Metal Parts Dis 
American Powdered Metals, Inc. 
American Sinteel Corp 
Arrow Sintered Products Co 
Asco Sintering Corp. 

Bassick Co., The 

Bound Brook Oil-less Bearing Co 
Bunting Brass & Bronze Co., The 
Burgess-Norton Mfg. Co. 

Carbon Citv Products Co., Inc 
Ceromet, Inc 

Chicago Powdered Metal Products Co 
Chrysler Corp 

Amplex Diy 
Clevite Limited 
Compacted Metals ¢ orp 
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NORTH HAVEN, CONN. 


% POWDERED METAL PARTS 
— OUR BUSINESS IS OUR REPUTATION — 
LET OUR ENGINEERS SERVE YOU FOR THE 

FINEST IN POWDERED METAL PARTS 
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Dixon Sintaloy, Inc. 
Eaton Mfg. Co. 
Powdered Metals Div. 
Eberhart Steel Products 
Powdered Metals Div. 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals 
General Sintering Corp. 
Indar Corp. 
International Powder Metallurgy 
Co., Inc. 
International Powder Metallurgy 
Co., Inc. 
Rocky Mountain Metals Div. 
Jet Components, Inc. 
Johnson Bronze Co. 
Keystone Carbon Co. 
Kwikset Powdered Metal Products 
Lux Clock Mfg. Co., Inc. 
Merriman Bros., Inc. 
Metal Ceramics 
Metal Powder Products, Inc. 
Moraine Products Div. 
General Motors Corp. 
Mueller Brass Co. 
National Molded Products, Inc. 
Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co. 
Parker White Metal Co. 
Picco, Inc. 
Powder Metal Products, Inc. 
Powdercraft Corp. 
Presmet Corp., The 
Reese Metal Products Corp. 
St. Marys Carbon Co. 
Sintered Metals, Inc. 
Standard Automation Products 
Sterling Engineering Corp. 
Superior Carbon Products, Inc. 
Technametals, Inc. 
Wakefield Bearing Corp. 
Western Sintering Co. 
Wickes Corp., The 
The United States Graphite Co 
Yale & Towne Mfg. Co., The 
Powdered Metal Products Div. 
Nickel Silver 
American Powdered Metals, Inc. 
American Sinteel Corp. 
Arrow Sintered Products Co. 
Asco Sintering Corp. 
Bound Brook Oil-less Bearing Co 
Burgess-Norton Mfg. Co. 
Ceromet, Inc. 
Chicago Powdered Metal Products Co. 
Chrysler Corp. 
Amplex Div. 
Compacted Metals Corp. 
Dixon Sintaloy, Inc. 
Eberhart Steel Products 
Powdered Metals Div. 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals 
General Sintering Corp. 
Indar Corp. 
International Powder Metaliurgy 
Co., Inc. 
International Powder Metallurgy 
Co., Inc. 
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Rocky Mountain Metals Div. 
Jet Components, Inc. 
Keystone Carbon Co. 
Kwikset Powdered Metal Products 
Lux Clock Mfg. Co., Inc. 
Merriman Bros., Inc. 
Metal Ceramics 
Metal Powder Products, Inc. 
Midwest Sintered Products Corp. 
National Molded Products, Inc. 
Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co. 
Parker White Metal Co. 
Powdercraft Corp. 
Presmet Corp., The 
Reese Metal Products Corp. 
St. Marys Carbon Co. 
Sintered Metals, Inc. 
Standard Automation Products 
Sterling Engineering Corp. 
Superior Carbon Products, Inc. 
Wakefield Bearing Corp. 
Western Sintering Co. 
Wickes Corp., The 
The United States Graphite Co. Div. 
Yale & Towne Mfg. Co., The 
Powdered Metal Products Div 


Stainless Steel 


American Sinteel Corp. 
Chrvsler Cor p: 
Amplex Diy 
Dixon Sintaloy, Inc 
Engineered Plastics, Inc. 
American Sinterings Div. 
Globe Industries, Inc 
Supermet Diy 
Keystone Carbon Co 
Wakefield Bearing Corp. 


EQUIPMENT SUPPLIERS 


DIES AND TOOLS 

Adamas Carbide Corp. 

Allegheny Ludlum Steel Corp. 
Carmet Diy 

Champion Tool & Die Co 

Cleveland Grinding Machine Co., The 

Cleveland Tool & Die Co. 

Arthur Colton Co 

Curtis Carbide Die Co 

Diecraft Tool Co 

Elizabeth Carbide Die Co.. Inc 

Firth Sterling, Inc. 

General Electric Co. 
Metallurgical Products Dept. 

Kennametal, Inc 

Major Gauge & Tool Co. 

Micro-Carbide Tool & Die Co., Inc. 

Monarch Tool & Gauge Co. 

National Carbide Die Co. 

National Diamond Laboratory 

John E. Skach Tool Co. 

F. J. Stokes Corp. 

Tungsten Alloy Mfg. Co., Inc. 

Union Wire Die Corp. 

Vanadium-Alloys Steel Co. 

Vascaloy-Ramet Corp. 


Welded Carbide Tool Co.. Inc. 


FURNACES, ELECTRIC 


Abbot Corp. 
Ajax Electrothermic Corp. 
Continental Industrial Engineers 
Electric Furnace Co., The 
Falcon Equipment Co 
Ferguson Equipment Corp 
Gas Machinery Co., The 
General Electric Co 
Apparatus Sales Div 
Haller, Inc. 
C. |. Hayes, Inc. 
Hevi-Duty Electric Co. 
Holcroft & Co 
Leeds & Northrup Co 
Lindberg Engineering Co. 
Lithium Co., The 
Mallory-Schwarzkopf Metals, Inc 
Mannesmann-Meer Engrg. & 
Construction Co., Inc 
Pereny Equipment Co 
Posev Iron Works, Inc 
Industrial Heating Diy 
Sargeant & Wilbur, Inc 
Sentry Co., The 
Sunbeam Corp 
Industrial Furnace Div 
Surface Combustion Corp 
Syvmmco, Inc 
Westinghouse Electric Corp 
Industrial Heating Diy 


FURNACES, FUEL FIRED 
Abbot Corp 


Continental Industrial Engineers 
Drever Co 
(vacuum 
Eclipse Fuel Engineering Co 
Electric Furnace Co., The 
Ferguson Equipment Corp 
Gas Machinery Co., The 
Holcroft & Co 
Leeds & Northrup Co 
Lindberg Engineering Co. 
Lithium Co., The 
Posey lron Works Inc 
Industrial Heating Div 
Sargeant & Wilbur, Inc 
Sunbeam ( orp 
Industrial Furnace Div 
Surface Combustion (¢ orp 
Westinghouse Electric Corp 
Industrial Heating Div 


GAS GENERATORS FOR 
CONTROLLED ATMOSPHERES 


Anhydrous Ammonia 


Armour & Co 

Ammonia Div 
Henry Bower Chemical Mfg. Co 
Hamler Industries, Inc 


Completely Combusted 
(Exo-Thermic) Gas 


Continental Industrial Engineers 
Drever Co. 

Eclipse Fuel Engineering Co 
Electric Furnace Co., The 
Ferguson Equipment Corp 








Gas Machinerv Co., The 
General Electric Co. 

Apparatus Sales Div. 
Haller, Inc. 

C. |. Hayes, Inc. 
Hevi-Duty Electric Co. 
Holcroft & Co. 

C. M. Kemp Mfg. Co., The 
Lindberg Engineering Co. 
Lithium Co., The 
Sargeant & Wilbur, Inc. 
Sunbeam Corp. 

Industrial Furnace Div. 
Surface Combustion Corp. 
Westinghouse Electric Corp 

Industrial Heating Div. 


Partially Combusted 
(Endo-Thermic) Gas 


Chicago Powdered Metal Products Co 
Continental Industrial Engineers, Inc 
Eclipse Fuel Engineering Co. 
Electric Furnace Co., The 
Ferguson Equipment Corp. 
Gas Machinerv Co., The 
General Electric Co 
Apparatus Sales Div 
Haller, Inc. 
C. |. Hayes, Inc. 
Hevi-Duty Electric Co 
Holcroft & Co. 
Lindberg Engineering Co. 
Lithium Co., The 
Sargeant & Wilbur, Inc. 
Sunbeam Corp 
Industrial Furnace Div 
Surface Combustion Corp 
Westinghouse Electric Corp 
Industrial Heating Div. 


Dissociated Ammonia 


Chicago Powdered Metal Products Co 
Continental Industrial Engineers, Inc 
Drever Co 

Eclipse Fuel Engineering Co 

Electric Furnace Co., The 

General Electric Co. 

Apparatus Sales Diy 
Haller, Inc. 

Cc. |. Hayes, Inc. 
Hevi-Duty Electric Co. 
Lindberg Engineering Co. 
Lithium Co., The 
Sargeant & Wilbur, Ine 
Sunbeam Corp. 

Industrial Furnace Div. 

Surface Combustion Corp. 
Westinghouse Electric Corp 

Industrial Heating Div. 

Liquid Hydrocarbon Decomposition 

Continental Industrial Engineers, Inc. 
Hevi-Duty Electric Co. 
Lindberg Engineering Co. 
Lithium Co., The 
Sunbeam Corp. 

Industrial Furnace Div. 


IMPREGNATION EQUIPMENT FOR 
SEALING POROUS PARTS 


American Metaseal Mfg. Corp. 





Stainless steel 


alloy steels 


Special alloys 


Vanadium-Alloys’ Stainless Steel powders 
provide the metal powder fabricator with 
improved green strength and sintering 
qualities through control of particle shape 
and surface oxide. AISI grades 304 and 
316 are stocked for immediate shipment 
Other stainless grades and experimental 
alloys can be shipped promptly. 


Alloy steel powders for high-strength parts 
are a Vanadium-Alloys specialty. Ship- 
ment of 4650A and 4630A is made from 
stock. Prompt shipments are offered for 
many other compositions, as specified. 


Special alloy powders of all types are pro- 
duced, including brazing alloys, high-tem- 
perature alloys, super corrosion resistant 
grades, and electrical and magnetic alloys 
Send us your requirements. 


Write for Data Sheets 


Vanadium-Alloys Steel Company 


Latrobe, Pennsylvania 

e Anchor Drawn Steel Co. « Pittsburgh Too! Steel 

Wire Co. ¢ Vanadium-Alloys Steel Canada Limited * Vanadium-Alloys Stee! Societa 

Italiana Per Azioni e EUROPEAN ASSOCIATES: Societe Commentryenne Des Aciers 
Fins Vanadium-Alloys (France) Nazionale Cogne Societa Italiana (Italy) 


SUBSIDIARIES: Colonial Stee! Co 


For more information circle No. 97 on the Reader Service Card 
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...a complete line* 

of powdered metals 

plus metallurgical laboratory 
service 


At MD, world’s largest manufacturer 
of powdered metals, the country’s best 
equipped laboratory for powder metal- 
lurgy and a staff trained in this field are 
ready to help you with your powdered 
metal applications. 

MD’s people will gladly work 
with you to select the proper powder for 
your particular use or to assist with any 
phase of powder metallurgy. Call on us 
for help—any time! 


3% ANTIMONY ALUMINUM BISMUTH CADMIUM COPPER 
BRONZE IRON OXIDE LEAD MANGANESE 
NICKEL SOLDER SILVER TIN ~—s TITANIUM ZINC 


METALS DISINTEGRATING COMPANY, Inc. 


GENERAL OFFICE: Dept. O, Elizabeth, BN. J. 
For more information circle No. 65 on the Reader Service Card 
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HALLER...A Full Line 
Of Equipment For 
Press-Formed Parts 


e CERAMICS «¢ CARBON « PLASTICS 
e POWDERED METAL 

e FERRITES 

e CARBIDES 














MECHANICAL PRESSES 
8 to 75 Tons 


HYDRAULIC PRESSES 
125 to 1,000 Tons 


Illustrated is the 18-ton 
mechanical press widely 
used where extremely ac- 
curate fills are desired. 
Available with hydraulic 





pressure control for accu- 


rate densities in compacts. 





@ Furnaces for sintering powdered metals 

@ Kilns for ceramic and ferrite parts 

available in 2 standard continuous belt types and 1 
pusher type, with generators for exo and endo- 
thermic gas as well as dissociators for hydrogen. 








e laboratory specimen dies «Tensile bars « Bushings 
e Transverse rupture specimens 
Illustrated is the standard 
1” gage length tensile bar 
with 1” depth of fill. 
Some 25 different shapes 
available. Designed to 
withstand pressures up to 
100 t.s.1. 

Variety of special shapes 
with interchangeability 
for maximum versatility. 





e.. ~ 











¢ Compression testing machines—4,000 Ibs. 
«Tensile testing machine—5,000 & 10,000 Ibs. 
Powder blendors, cone and batch type 


Write for 
detailed 


HALLER Inc. 


information 





16580 NORTHVILLE ROAD * NORTHVILLE, MICH 
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Curd Enterprises, Inc 
Multiplastics Diy 
vacuum and pressure 


Ideal Industries, Inc. 
imprex Div. 


F. J. Stokes Corp. 
(vacuum and pressure) 


LABORATORY CONTROL & 
INSPECTION EQUIPMENT 


A. Daigger & Co 

Federal Classifier Svstems, Inc. 

Loomis Engineering & Mfg. Co 
(laboratory ) 

Sturtevant Mill Co 


LUBRICANTS (Die & Powder) 


Acheson Colloids Co. 

American Cvanamid Co 
Capital City Products Co., The 
Letfingwell Chemical Co 

Nopco ¢ ‘hemical Co 


M. W. Parsons-Plymouth, Inc. 
Sun Chemical Corp 

Warwick Chemical Co. Div 
Whittaker, Clark & Daniels, In« 
Witco Chemical Co. 


MIXING & BLENDING EQUIPMENT 
Anglo American Mill Corp 


R.N. Bailey & Co., Ine 

Baker Perkins, Inc 

Capitol Products Corp 
Read Standard Div 

Cleveland Mixer Co., The 

]. H. Dav Co. Div.. The 
Cleveland Automatic Machine 
Co., The 


Haller, Inc. 

Mercer-Robinson Co., Inc 

National Engineering Co 
Simpson Mix Muller Diy 

Sturtevant Mill Co 

Taunton Engineering Works 


PRESSES, HYDRAULIC 


American Brake Shoe Co 
Denison Engineering Div 

American Steel Foundries 
Elmes Engineering Division 


Baldwin-Lima-Hamilton Corp. 
Baldwin-Lima-Hamilton Corp 


Loewy-Hydropress Diy 
E. W. Bliss Co. 
Clifton Hvdraulic Press Co 
Arthur Colton Co 


Haller. Inc. 
Hannifin Corp 


Kux Machine Co. 

Lake Erie Machinery Corp 

Logan Engineering Co. 

Loomis Engineering & Mfg. Co 
(laboratory ) 

M & N Modern Hydraulic Press 
Co., Inc 

Mannesmann-Meer Engrg. & 
Construction Co., Inc. 


Oliver Corp., The 

A. B. Farquhar Div 
Standard Machinery Div 
F. J. Stokes Corp. 


PRESSES, MECHANICAL 


Arnhold Ceramics, Inc. 

Baldwin-Lima-Hamilton Corp. 

E. W. Bliss Co 

Arthur Colton Co 

Haller, Inc. 

\ Johnson & Co., Inc 

Johnson Machine & Press ¢ orp 
Div. of Bontrager Corp 

Kux Machine Co. 

Mannesmann-Meer Engrg. & 
Construction Co., Ine 

Mansol Ceramic Co 

Minster Machine Co., The 

Standard Machinery Diy 

F. J. Stokes Corp. 


PYROMETERS & PYROMETRIC 
EQUIPMENT 


Compensating Lead Wire 


Barber-Colman Co 

Wheelco Div 
R. A. Ekstrom Co 
General Electric Co 

Apparatus Sales Din 
Claud S. Gordon Co 
Illinois Testing Laboratories, In 
Leeds & Northrup ¢ oO 
Minneapolis-Honevwell Regulator Co 
Pvrometer Instrument Co 
Arklav S. Richards Co., Inc 
Service Associated, In« 
West Instrument ¢ orp 


Fuel Failure Protective Devices 
For Fuel Fired Furnaces 


Barber-Colman Co 
Wheelco Div 
R. A. Ekstrom Co. 
Illinois Testing Laboratories, In« 


Service Associated, In« 


Millivoltmeter Type 


Barber-Colman Co 

Wheelco Div 
R. A. Ekstrom Co 
General Electric Co 

Apparatus Sales Diy 
Claud S. Gordon Co 
Illinois Testing Laboratories, In« 
Minneapolis-Honevwell Regulator Co 
Pvrometer Instrument Co., In« 
Simpson Electric Co 
West Instrument Corp 


Optica! Pyrometers 


Claud S. Gordon Co 

Leeds & Northrup Co 
Minneapolis-Honevwell Regulator Co 
Pyrometer Instrument Co 


Potentiometer Type 


Barber-Colman Co 
Wheelco Div 
General Electric Co 


\pparatus Sales Div 
Leeds & Northrup ¢ oO 
Minneapolis-Honey well Regulator Co 
Pvrometer Instrument Co 
West Instrument Corp 
Winslow Co.. Inc., The 


Program Controllers 


Barber-Colman Co 

Wheelco Div 
General Electric Co 

Apparatus Sales Dis 
Leeds & Northrup ¢ oO 
Minneapolis-Honeywell Regulator Co 
West Instrument Corp 
Winslow Co., Inc., The 


Thermocouples 


Barber-Colman Co 

Wheelco Div 
R. A. Ekstrom Co 
General Electric Co 

Apparatus Sales Div 
Claud S. Gordon Co 
Cc. |. Hayes, Inc. 
Illinois Testing Laboratories, In« 
Leeds & Northrup Co 
Minneapolis-Honevwell Regulator Co 
Pvrometer Instrument Co 
Arklav S. Richards Co., Inc 
Service Associated, Inc 
Simpson Electric Co 
West Instrument (¢ orp 
Winslow Co., Inc The 


Thermocouple Failure 
Protective Devices 


Barber-Colman Co 
Wheelco Di 
R. A. Ekstrom Co 
Claud S. Gordon Co 
Illinois Testing Laboratories, In« 
Leeds & Northrup ¢ oO 
Minneapolis Honevwell Regulator ( 
Service Associated, Inc 
West Instrument Corp 


Thermocouple Protective Tubes 


Barber-Colman Co 

Wheelco Div 
R. A. Ekstrom Co 
General Electric Co 

Apparatus Sales Div 
Claud S. Gordon Co 
Illinois Testing Laboratories, In« 
Leeds & Northrup ¢ Oo 
Minneapolis-Honevwell Regulator Co 
Morganite, Inc 
Arklav S. Richards Co., Inc 
Service Associated, Inc 
West Instrument (¢ orp 


SCREENING EQUIPMENT 


R. N. Bailev & Co., Inc 

]. H. Day Co. Div., The 
Cleveland Automatic Machine 
Co., The 

Exolon Co., The 

B. F Gump Co 
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Mercer-Robinson Co., Inc. 
F. J. Stokes Corp. 

Sturtevant Mill Co. 
Taunton Engineering Works 
W. S. Tyler Co., The 


POWDER SUPPLIERS 


ALUMINUM 
Aluminum Company of America 
Belmont Smelting & 
Refining Works, Inc. 
Charles Hardy, Inc. 
Metals Disintegrating Co., Inc. 
Reade Mfg. Co., Inc. 
Revnolds Metals Co. 
U.S. Bronze Powder Works, Inc. 


BRASS 
80-20 

Belmont Smelting & 

Refining Works, Inc. 
Glidden Co., The 

Chemicals-Pigments-Metals Div. 
Greenback Industries, Inc. 
Charles Hardy, Inc. 
Malone Metal Powders, Inc. 
Metals Disintegrating Co., Inc. 
New Jersey Zinc Co., The 
U.S. Bronze Powder Works, Inc. 


70-30 
Belmont Smelting & 
Refining Works, Inc 
Glidden Co., The 
Chemicals-Pigments-Metals Div. 











746 HAYNE STREET 








Your local grocer can supply you with 
a Turkey! However—if you need 


(1 


An iron-copper impreg- 
nated latch for a vending 
machine 


(2) A Nickel-Silver 
for television 
control 


Sprocket 
tuning 


(3) A sintered steel gear for 


automotive window 
regulator 
(4) A. self-lubricating bronze 


bearing for an electrical 
controller 


(5) A sintered iron bevel gear 
for a movie projector 


YOU WOULD DO 
WELL TO CONTACT 
OUR DESIGN ENGI- 
NEERS ON THESE 
AND MANY OTHER 
POSSIBLE APPLICA- 
TIONS. 


MANUFACTURERS OF MACHINE PARTS AND BEARINGS BY POWDER METALLURGY 


POWDERCRAFT 
CORPORATION 


SPARTANBURG, SOUTH CAROLINA 
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Greenback Industries, Inc 
Charles Hardy, Inc. 

Malone Metal Powders, Inc 
Metals Disintegrating Co., Inc. 
New Jersey Zinc Co., The 


60-40 

Belmont Smelting & 

Refining Works, Inc 
Glidden Co., The 

Chemicals-Pigments-Metals Div. 
Greenback Industries, Inc 
Charles Hardy, Inc. 
Malone Metal Powders, In« 
Metals Disintegrating Co., Inc. 
New Jersey Zinc Co., The 


COPPER 


Atomized 
Belmont Smelting & 

Refining Works, Inc 
Greenback Industries, Inc 
Charles Hardy, Inc. 

Malone Metal Powders, Inc 
New Jersey Zinc Co., The 
U.S. Bronze Powder Works, Inc 


Electrolytic 
American Metal Climax, Inc. 
Belmont Smelting & 
Refining Works, In« 
Charles Hardy, Inc. 


Reduced 


Federal-Mogul-Bower Bearings, Inc 
(copper-base allovs 


Whitaker Metals ¢ orp 


Sponge 
Belmont Smelting & 
Refining Works, In¢ 
Glidden Co., The 
Chemicals-Pigments-Metals Div. 
Greenback Industries 


IRON 


Inc. 


Atomized 


George Cohen Sons & Co. Ltd 
Easton Metal Powder Co., Inc 
Ferrum Limited 

Foote Mineral Co 

Charles Hardy, Inc. 
Hoeganaes Sponge Iron Corp. 
Metal Powders Limited 


Carbonyl 


General Aniline & Film (¢ ‘orp. 
Antara Chemicals Div. 
Charles Hardy, Inc. 
International Nickel Co., The 
National Moldite Co. 
Decarburized Cast Iron 

Foote Mineral Co. 

Charles Hardy, Inc. 


Electrolytic 
George Cohen Sons & Co. Ltd 
Foote Mineral Co. 
Charles Hardy, Inc. 
A. Johnson & Co., Inc. 
National - U. S. Radiator Corp. 
Plastic Metals Div. 
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for new standards in electrolytic copper powders 


Starting point for fine characteristics-controlled copper The Outstanding Quality of these powders is 

powders is the electrolytic tank house at U.S. Metals based solidly on aggressive research. Some current pro- 

Refining Co., American Metal Climax subsidiary. The jects of unusual note concern copper-base filter powders, 

acres of tanks shown above help us maintain our posi- high-temperature powders, and inclusion-keyed alloy 
tion as the world’s largest producer of electrolytic cop- yowders. 

g } I I 

per powder. Since 1932, the electrolytic copper and : 

: ; You can put to work on your compacted parts problems 

copper-base powders produced here have continually ae : ; ; 

‘ American Metal Climax’s skill and resources in powder 


established new standards for competitive powder pro- 
metallurgy. Just contact the Metal Sales Department — 


ducers to aim at. 


Purity... Stability...Uniformity. These are the 
reasons why fabricators of electronic computer parts AMERICAN 
and similar precision compacts consistently specify METAL 
American Metal Climax electrolytic copper powders. 

And the highest industry standards hold i Reo CLIMAX, 
out the entire wide range of our metal powders line. Inc. 
Included are copper-lead and copper-lead-tin alloys, 

bronze, tin, solder, and precious metals. 61 Broadway, 







New York 6, N. Y 
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YOUR 
SINGLE SOURCE 
FOR ALL 

METAL 
POWDERS 


Tammelela 


43rd year. 


As producers and as sales agents for some of the largest 
domestic and foreign producers of metal powders, the 
Hardy Company has contributed to the expansion of the 
field of uses for metal powders and to the variety of 
powders available. This is your source for almost every metal or 
alloy that can be converted to powder, including the newest 


eXohadel 1a Mee lilo Me -1au-t¢ Mol MZ Mel Mel | MELl-MEticlileleldeMuleli-lalell # 


fa) 





RLES HARDY, INC. 


420 LEXINGTON AVE NEW YORK 17, N.Y 
TELEPHONE 2 en eneen, aver wae | 








Complete reference manual on metal powder raw 


materials now available. Write for your copy 











Hydrogen Reduced 

Alan Wood Steel Co 
Charles Hardy, Inc. 
Magnetic Powders, Inc 
National Moldite Co 
National - U. S. Radiator Corp. 

Plastic Metals Div. 
Pyron Corp. 
Republic Steel Corp. 

Metal Powder Div. 
C. K. Williams & Co 


Sponge 

Alan Wood Steel Co 
Ferrum Limited 
Charles Hardy, Inc. 
Hoeganaes Sponge Iron Corp. 
Metal Powders Limited 
Micronized Metals, Inc 
National Moldite Co 
National - U. S. Radiator Corp. 

Plastic Metals Div. 


LEAD 
Belmont Smelting & 
Refining Works, In¢ 
Glidden Co., The 
Chemicals-Pigments-Metals Div. 
Charles Hardy, Inc. 
Metals Disintegrating Co., Inc. 


NICKEL 
Belmont Smelting & 
Refining Works, Inc 
Foote Mineral Co 
Charles Hardy, Inc. 
International Nickel Co., The 
Kulite Tungsten Co 
Metals Disintegrating Co., Inc. 
Micronized Metals, Inc 
National - U. S. Radiator Corp. 
Plastic Metals Div. 
Powder Metals Research 
Pyron Corp. 
Vanadium-Alloys Steel Co. 


NICKEL SILVER 
Belmont Smelting & 

Refining Works, In 
Charles Hardy, Inc. 
Metals Disintegrating Co., Inc. 
New Jersey Zinc Co., The 
Reade Mfg. Co., Inc 


STEEL 

High Alloy 
Charles Hardy, Inc. 
Hoeganaes Sponge Iron Corp. 
Uniworld Research Corp. of America 
Vanadium-Alloys Steel Co. 


Low Alloy 
Charles Hardy, Inc. 
Hoeganaes Sponge iron Corp. 
Pyron Corp. 
Vanadium-Alloys Steel Co. 


Plain Carbon 


George Cohen Sons & Co. Ltd 
Charles Hardy, Inc. 








Hoeganaes Sponge Iron Corp. 
Micronized Metals, Inc 
Charles Hardy, Inc. 

Metal Powders Limited 
Vanadium-Alloys Steel Co. 


Stainless 
Allov Metal Powders, Inc 
Uniworld Research (¢ orp. of America 
Vanadium-Alloys Steel Co. 


TIN 
American Metal Climax, Inc. 
Belmont Smelting & 
Refining Works, Inc 
Glidden Co., The 
Chemicals-Pigments-Metals Div. 
Greenback Industries, Inc 





Charles Hardy, Inc. 
Metals Disintegrating Co., Inc 
Reade Mtg Co., Inc 


ZINC 
Belmont Smelting & 

Refining Works, Inc 
Charles Hardy, Inc. 
Metals Disintegrating Co., Inc 
New Jersey Zinc Co., The 
Reade Mfg. Co., Inc 


METAL POWDERS — Others 
American Metal Climax, Inc. 
(bronzes, silver and solder) 
Brush Beryllium Co., The 
bervllium 
Fansteel Metallurgical Corp 


For Ferrous or Non-Ferrous Powder en Ha 


vacuum furnace t 
quantity production 
request 


obligation-tree “Res 


TAKE THE 
SIN OF SPOILAGE 
OUT OF 
SINTERING 
with Hayes 
“application- 
rated” 


furnaces! 


: 








AS RR MES 
TEE, | POS 
C.1. HAYES, inc. 


Established 1905 


819 WELLINGTON AVE . CRANSTON 10, R. | 


complete data o 


suit your sintering nee 
of specialty 

many furnace show 
s Guar 


FOR RESEARCH and PRODUCTION 
Hayes Type MY furnaces (molybde 
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For more information circle No. 64 on the Reader Service Card 


(tungsten, molybdenum, tantalum, 
re) ‘efele).) REAS N columbium ) 
oO S Firth Sterling, Inc 
S la , (tantalum carbide powder, tungsten 
You hou Specify powder, tungsten carbide powder, 
MISTI EO Mh PLT APE | nun carbide powder 
*oote eT. 8) 


» HIGHEST QUALITY — ALL WAYS i (chromium metal powder 

. GUARANTEED TO FIT — | lytic manganese metal, 

.. DIMENSIONALLY ACCURATE metal powder 

. PROVEN PERFORMANCE ‘ | Hoeganaes Sponge Iron Corp. 
LOW COST (custom blended powders) 


electro 
zirconium 


. FASTEST DELIVERY Kulite Tungsten Co 
| (tungsten, molybdenum, cobalt 
Metal Hydrides, Inc 
(70 Cr - 30 Ni, 50 Cr - 50 Ni, 30 Cr 
- 70 Ni 


Metal Powders Limited 
(8% copper, 3% nickel) 
National - U. S. Radiator Corp. 
Plastic Metals Div. 






- ] (iron-aluminum, iron-titanium) 
Originators of | N J Zine Co.. Th 
Sintered Helical Gears CW SOFsey LINE VO., TEC 
High Density, (bronzes) 
precision structural parts & | | Powder Metals Research 
from powdered metal in f cobalt tungsten carbide tungsten 


Brass, Bronze, Copper, Nickel Silver 


alloy 
Steel, Iron and Iron Alloys. ee. ‘ ; 
Copper Infiltration She ear bapa pes - 
Le | ‘ » CODS 4 c 


} POWDERED METAL DIVISION 
Shieldalloy ¢ orp 


' PMERRIMAN BROS., INC. 





(tantalum carbide, columbium car 
185 Amory Street Boston 30, Mass. bide tungsten-titanium carbide, ti 
REPRESENTATIVES IN PRINCIPAL CITIES | tanium carbide, chromium carbide 
4324 W. Florissant Ave. 33 University Ave P. O. Box 181 | United International Research. Inc 
St. Louis, Missouri Rochester, New York West Concord, Mass 


(titanium, titanium alloy powders 








Of the 9 major powder metallurgy grades of 


HOEGANAES SPONGE IRON POWDERS 


-- your selection of a specific grade 


enables you to match the powder to the part 





MH-100 Gone are the days when a metal parts fabricator had no choice but to 
match the part to a limited choice of powder grades. Now, you can match the 
20wder to the part. And choose that grade that gives you the best combination 

Ancor 80 ’ 7 . "at 


of properties to meet your exacting specifications. 
Ancor 816 Today, nine major powder metallurgy grades of Hoeganaes Sponge Iron 
Powders give you that desirable wide selection range. 
Ancor MH-100 In addition, the Hoeganaes ‘‘Custom Blending”’ Service extends this se- 
Ancor MH-100S lection range to guarantee that the powder is matched to the part. 


Hoeganaes Engineering Specialists are prepared to cooperate with you 
Ancor MH-1021 towards solving this grade-selection phase . . . and are available to aid you 
in your solutions of other powder metallurgy problems. 
Ancor EP 10-24 


Ancor MH-1010 
Ancor MH-2010 bs Se 





HOEGANAES SPONGE IRON CORPORATION 


RIVERTON, NEW JERSEY 
SALES REPRESENTATIVES IN PRINCIPAL CITKS Sirminghem, Chicege, Cincinnetl, Clevelend (Pesteria), Edmonton (Alberts 
Coneda), Lor Angeles, Minneapolis, New Engiend (Bimire, N.Y), Philedeiphio (Riverton, M. 4). Pittsburgh, San Frencives 
For more information circle No. 50 on the Reader Service Card 
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Circle No. 71 on the Reader Service Card 


Dies & Tools 
for powdered 
metal parts 


STEEL OR CARBIDE 


Gears 

Cams 

Splines 

Bushings 

Bearings 

and 

Special Parts 
wd O Fr. 


GAUGE AND TOOL COMPANY 


26817 W 7 MILE RD. © DETREC T 4 MICH 


ll 





Circle No. 114 on the Reader Service Card 


STERLING 
Powdered Metal Products 


Production. Short Run 
and Experimental Precision 
Bearings and Parts of Bronze, 


Brass. Tron, etc. 





For Quality and Service write to: 


Sterling Engineering Corp. | 


P.O. 559 — WINSTED, CONN 











HERE IT 1S 1 * Ot S08. 
DIE CASTING MACHINE 


UP TO FULL 


3 wp. 


SHOT CAPACITY 


Over 1300 
Free Cycles 
Per Hour! 


Reduce Costs— 


Speed up Production—Increase Profits! 


Now you can run high grade castings, up to 3 Ibs., at high speeds and 
low operating costs. Actual! tests operating 8 hours a day, 5 doys a week, 
show total cost of gas and electricity of ONLY 17c PER HOUR! 
Outstanding features include — al! steel welded construction — automatic 
electric cycling at high speed — 17% x 17%" die platens — 6'/,"" die stroke 
— highest grade controls and valves mounted for easy maintenance and 
accessability —a complete package with self contained unit. 

Available in Air or Hydraulically operated plunger gooseneck type for zinc, 
tin or lead, or, cold chamber type for aluminum, brass and magnesium 


Write for Free illustrated folder containing 
complete data on all models. 


AMERICAN DIE CASTING MACHINERY CO. 


PHONE: LOngbeach 1-7118 


1762 W. Winona St., Chicago 40, Ill. 





HIGH SPEED 








Users of 


American Die 
Casting Machines 
Ajax Die Casting 
Co. 
Chandler Mfg. Co. 
General Motors 
Corp. 
Rochester Prod. Div 
Helfrich Die Casting 
°. 
Newton-New Hoven 
and others 
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two halves don’t 
make a hole! 


_.. with INVESTMENT 
CASTING it’s made in 


one piece. 


We don't tackle casting problems halfway 
at Hitchiner. 


Here’s a cross section where the inside 
dimensions are greater than the holes. 
Originally made in sections and assembled 
— now the whole unit is precision cast and 
is lighter and stronger 


Where application requirements demand 
that a part be of intricate shape; of unusual 
contour, of fine detail, or of metals difficult 
or impossible to machine — investment 
casting provides an efficient and economical 
solution 


Only your production costs are cut in half 
when you utilize the efficiency of invest- 
ment casting. You save time and plenty of 
labor. And . . . you'll have a wide selection 
of metals; the non-ferrous group, the car- 
bon and low alloy steels, the hard-to-form, 
hard to machine high alloy steels . . . even 
cobalt base alloys. 


If you use metal in your product, investigate 
the possibilities of investment casting. 
Write us today for our free brochure. 


HITCHINER 


MANUFACTURING COMPANY, INC. 
MILFORD 11, NEW HAMPSHIRE 


Representatives in Principal Cities 
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A section of the Supermet Division plant 
where miniature, close-tolerance gears 
and other parts are compacted to high 


density on Stoxes presses. 


| 









ell 


wiih 


ry 
* 





iit ba be bal 





Stokes vacuum furnaces, available in a range of sizes, such 
as this Model 437-520, enable special alloying un 
vacuum, as well as the melting of metals 


Write for literatur 


mri 
USCC} 


oxidation in normal atmosphere 





Enlarged 2' times...the smaller steel gear is made 
to Commercial Grade 4 specifications, the larger 
one is made to Precision Grade 1 specifications. 
Both are pressed to 95% of theoretical density, 
ere hardened to 30N64-69 specifications, and 
have tensile ratings of 130,000 psi. 


Close-tolerance, powder metal parts 


pressed to high density at Supermet 


Globe Industries, Inc., is the world’s largest manu stantial service, yet all « rarded lependable 
facturer of miniature precision motors. The Supermet machinery with very little down-time 


Division, Dayton, Ohio, is a modern well-equipped 
Typical of the Stokes line of equipment for powder 
powder metal pressing plant...supplies high-strength, oT 4 

: a ' metal pressing is the Model 640 embodying such 
close-tolerance gears for a variety of Globe's needs, ‘ ; 
7 : = features as independent press adjustments and direct 
as well as parts for other customers. When production 
reading calibrations, making it exceptionally easy to 
of these precision parts was changed to powder metal : 


set up and to control from one centralized location 
pressing, substantial cost reductions were effected 


It, too, is designed for close-tolerance tooling and is 
The Stokes equipment at Supermet includes one Model uniquely suited for multi-level die work 
294, two Model R-4's and two Model F-4's with 


‘ If you are now making metal parts by conventional 
a third F-4 now on order. Some have already seen sub ' 


machining methods, it will pa to investigate the 
powder metal process and to call on the Stokes Ad 


visory Service. This complete service can assist you 1n 





determining production costs can handle complete 


laboratory production for sampling includes de- 


FOR METAL-WORKING PLANTS sign and fabrication of punches and dies, and recom- 


mendations tor types of equipment Write tor com 


plete information and literature 


Powder Metal Press Division 
F. J. STOKES CORPORATION 


$500 Tabor Road, Philadelphia 20, Pa 


Vacuum plating, in Stokes Vacuum Metallizers, produces a 
bright, attractive, metallic finish at far lower cost than 
‘ 


electroplating. A complete line of self-contained, centrally 


Write tor literature 
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Finished to Print Specifications 
No Scrap Metal Loss - Lower Final Cost 


Eaton supplies finished parts to specification, with all of % Powdered Metal Parts of Iron, Steel, 
the secondary machining operations completed. This saves and Stainless Steel 

time and cost—reduces inventory investment. Our modern % Structural Parts of Bronze and Brass 
conveyorized plant is equipped with a balanced line of ; 

*% Oil Impregnated Porous Bronze 


automatic presses having capacities up to 500 tons—capable ‘ 
P id P P and Iron Bearings 


of handling all types of Powdered Metal parts in a wide 
range of sizes. In addition, extensive up-to-date machine * Copper Infiltrated Iron Parts 

shop facilities enable Eaton to furnish interesting quotations ye Case-Hardened and Heat-Treated 
on completely finished, ready-to-use parts. Parts 


Consult with our Engineers on Your Powdered Metal Requirements. 


————— POWDERED METALS DIVISION ———_- 
At ‘Xj MANUFACTURING COMPANY 
COLDWATER, MICHIGAN 


For more information circle No. 37 on the Reader Service Card 
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ADVANCES continucd from page 68 


MALLORY 


P. R. MALLORY & CO. 

The development of powders and processes general 
ly known as “Steelmet” may be a major break-through 
for powder metallurgy 

With this process it appears feasible to produce 
many structural parts from metal powders that have 
not been possible before. With the new powders and 
processing, parts that are at least 95% as dense as 
wrought parts of the same general composition can be 
made. 


DREVER COMPANY 

We have noted several developments in the pow 
der metallurgy industry. The first is the mass produc 
tion of powder by the chemical precipitate method 
This has necessitated the development of furnaces for 
sintering briquettes where the capacity of the furnace 
is in tons-per-hour rather than pounds-per-hour as has 
previously been the case 

A second significant development is in the change 
of thinking about the length of the burn-off chamber. 
A ratio of 4% to 1 has, in the past, been considered 
adequate. The trend is now to a 1 to 1 ratio. The 


length of the burn-off chamber has been doubled. 
This change has resulted in a far superior end-pr« duct 
especially in the brass, bronze and copper fields 


METAL POWDERS, LTD. 

\ significant development is the new high sulfur 
iron powder. Such a powder imparts good machining 
qualities to parts pressed from it. The sulfur content 
is not an additive to the iron powder but is illoved 
with the iron. This lessens the degree of contamination 
in sintering furnaces 

Another development of significance is the avail 
ability of alloyed powders, imported from England 
that have not vet been regularly or successfully manu 


factured here 


HALLER, INC. 

As more is learned about the mechanics of the sin 
tering process furnace design is modified to assure the 
best possible sintering conditions. The separation ot 
the burn-off zone from the sintering zone reduces 
atmosphere contamination to a marked extent 

Separation of the sintering zone into two separate ly 
controlled parts allows control of the rate of heating 
as well as the length of dwell at maximum tempera 
ture 

A controlled cooling zone has led to better parts 
and fewer rejects by eliminating the thermal shock 
brought on by passing from the high-temperature 
zone directly into a water-cooled zone. Warping, cis- 
tortion, and internal stresses are all greatly reduced in 
this manner 





from the design 


to the 
manufactured 
product 


Clutch: high-strength unit absorbs starting torque on powered lawn mower. Rede- 
signed unit has threaded shaft adapter to fit inside paw! carrier, the space be- 
tween is filled with rubber. Parts are copper-infiltrated iron powder (IPM Grade 
1C-752) to meet SAE spec £7. Tensile strength: about 90,000 psi. 


If you make powered lawn mowers you'll recognize these trouble sources. Whatever a 
you make, you ought to recognize the key to best use of powder metallurgy: design ve 


that fits the process. Large part or small, tough job or easy, International Powder 
Metallurgy Company will produce your powder metal parts economically only after 
working with your engineering dept. to make sure you get the most this manufactur- 
ing method has to offer. You'll probably find your product benefits, along with your 


cost picture. 


Rock and pinion: ad 
justs cutter height on 
O. M. Scott Co. elec 
tric lawn mower 
Made of powdered 
iron (1PM Grade FE 
973.) Rack is drilled 
and tapped. pinion 
$s peened onto shaft 


INTERNATIONAL POWDER METALLURGY CO. Sg mg 


your copy. 





439 W. MAIN STREET e 


RIDGWAY, PENNSYLVANIA 
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How Glidden 


can help you 


produce better 


Metal Powder 
Parts... 


Whether you are interested in improving the opera- 
tion of an existing metal powder parts department, or 
desire to establish a new parts department, Glidden 
can help you. 

Glidden not only offers the helpful assistance of its 
metal powders lab and trained metallurgists, but can 
also supply you with RESISTOX Metal Powders that 
permit faster production of precision parts with 
greatly improved finish, appearance and performance 
characteristics. And Glidden has the facilities to 
produce up to 30,000 pounds of RESISTOX Metal 
Powders in one batch—an important factor in com- 
plete uniformity of mass-produced parts. 

Why not take a careful look at the manufacturing 
method you are now using. Make certain you are not 
overlooking the economies, speedier fabrication and 
superior parts performance you can get by using 
Glidden RESISTOX Metal Powders. Write on your 
letterhead for complete details. 


THE GLIDDEN COMPANY 
Chemicals—Pigments— Metals Division 


Baltimore, Maryland ¢ Collinsville, Illinois 
Hammond, Indiana ¢ Scranton, Pennsylvania V, 
v 
»/ 
COPPER POWDER « LEAD POWDER + TIN POWDER —S 

CUBOND COPPER BRAZING PASTE © BRASS POWDER + ALLOY POWDER © CUPRIC 


OXIDE + CUPROUS OXIDE + COPPER PIGMENT * CUPROUS SULPHIDE + FILTER POWDER 


Svatiryr 
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7th annual 


POWDER 
METALLURGY 
DIRECTORY 


COMPONENTS FABRICATORS 


Adamas Carbide Corp 
Kenilworth, N. ] 
dies and tools, cemented carbides 
\erovox Corp. 
Crowley Div 
1 Central Ave 
West Orange, N. | 
cores, magnetic materials 
Allied Products Corp 
Powdered Metal Parts Div 
156 E. Cady 
Northville, Mich 
bearings, structural parts 
electrical components 
American Brake Shoe Co 
5400 W. 130 
Cleveland, O 
friction materials 
American Powdered Metals, Inc. 
7 Philip Place 
North Haven, Conn. 
(bearings, structural parts, 
electrical components) 
American Sinteel Corp 
1019 Saw Mill River Rd 
Yonkers, N. ¥ 
bearings, structural parts, magnetic 
materials, electrical components 
Arnold Engineering Co., The 
P. O. Box G 
Marengo, Ill 
cores,- magnetic materials 
Arrow Sintered Products Co 
1900 S. Kostner Ave 
Chicago, Hlinois 
(bearings, structural parts 
Asco Sintering Corp 
7799 Telegraph Rd 
Los Angeles, Cal 
( bearings, structural parts, magnetic 
materials, electrical components 
Bassick Co., The 
137 Howard Ave 
Bridgeport. Conn 
(bearings, structural parts 
Bound Brook Oil-less Bearing Co 
Bound Brook, N. | 
bearings, structural parts 
Brockway Pressed Metals, Inc. 
921 Clark 
Brockway, Pa. 
(bearings, structural parts) 
Bunting Brass & Bronze Co., The 
715 Spencer 





Toledo, O. 
(bearings, structural parts, 
electrical components) 
Burgess-Norton Mfg. Co. 
737 Peyton 
Geneva, Ill. 
(structural parts) 
‘arbon Citv Products Co., In¢ 
Ford Road 
St. Marvs, Pa 
(bearings, structural parts 
eromet, Inc 
16233 Gale Ave 
La Puente, Calif 
bearings, structural parts 
hicago Powdered Metal Products Co 
9700 Waveland Ave 
Schiller Park, Ill 
bearings. structural parts, electrical 
components 
hrvsler ( orp 
Amplex Diy 
P. O. Box 2718 
Detroit, Mich 
bearings, structural parts, mag 
netic materials, contact materials 
friction materials, electrical 
components 
levite Corp 
17000 St. Clair Ave 
Cleveland, O 
bearings 
levite Limited 
1177 Talbot Street 
St. Thomas, Ont., Can 
bearings, structural parts 
electrical components 
compa ted Metals (¢ orp 
99 Greenwood Ave 
Waukegan, III 
( bearings, structural parts, magneti 
materials, contact materials 
electrical components 
custom Components, Inc 
P. O. Box 248 
Caldwell, N. | 
cores 
Deva-Metal Corp 
P. O. Box 146 
Ridgewood, N. | 
( bearings 
Dixon Sintalov, Inc 
535 Hope 
Stamford, Conn 
bearings, structural parts, magnet: 
materials, electrical components 


Eaton Mfg. Co. 


SECTION 3 
ALPHABETICAL LIST 


Powdered Metals Div. 
325 Jay 
Coldwater, Mich. 
(bearings, structural parts, 
cemented carbides, electrical 
components) 
Eberhart Steel Products 
Powdered Metals Div 
317 E. Jefferson Blvd 
Mishawaka, Ind 
structural parts, electrical 
components 
Engelhard Industries, Inc 
Baker Contact Div 
207 Grant Ave 
East Newark, N. ] 
contact materials 
Engineered Plastics, Inc. 
American Sinterings Div. 
P. O. Drawer P. 
Watertown, Conn. 
(bearings, structural parts, cores, 
magnetic materials, dies and tools, 
electrical components) 
‘ansteel Metallurgical ¢ ‘orp 
2200 Sheridan Rd 
North Chicago, Il] 
contact materials, tungsten, 
molybdenum, tantalum, columbium 
Federal-Mogul-Bower Bearings, Inc 
Detroit, Mich 
bearings co 
Ferro Powdered 
Box 312 


Salem Ind 


bearings, structural parts, magnetic 
] 


ls, electrical components 


materia 
Ferroxcube Corp. of America 
Saugerties, N. Y 

cores, magnetic materials 

irth Sterling, Inc 

1330 Forbes St 

Pittsburgh Pa 

dies and tools, cemented carbides 


lers 


other metal powe 
Ford Motor Co 
Accessor Div 
Rawsonville Plt 
P. O. Box 75 
Ypsilanti, Mich 
bearinys structural parts 
eneral Aniline & Film Corp 
Antara Chemicals Diy 
135 Hudson 


New York, N. Y 


magnetic materials, iron 


pmm april '58 / 93 








=fe)-F-Gnel-ha 


ee 


REPUBLIC’S 3-STEP METALLURGICAL SERVICE AND “de IRON POWDERS 


Help Solve Design and Fabricating Problems 


3-Step Metallurgical Service combines the experi- 
ence and knowledge of Republic’s Field, Mill and 
Laboratory Metallurgists with the skills of your own 
engineering and designing staffs. The objective of 
this service is to help you work out the solutions to 
problems you may encounter in the design and fabri- 
cation of iron powder parts. 

The Republic Field Metallurgist studies the 
problem, right in your own plant. He talks to 
your designers and engineers, asks questions, 
finds out what you want iron powder to do. His 
report goes to the Republic Mill and Laboratory 
Metallurgists. 

These three men discuss the report—pool their 
combined knowledge of iron powder and steel 


REPUBLIC 


STEEL 
Warletd Wider, Remge 


of Steward, Stale aud, Sto Pradieli 


practice—check it against your problem. Their rec- 
ommendation, based on solid data, is passed on to 
your engineers by the Republic Field Metallurgist. 
He stays on the job, works with your personnel to 
see that the problem is solved to your satisfaction. 


The recommendations of these Republic specialists 
can help you determine iron powder’s suitability to 
your parts design. Republic’s new Controlled Dimen- 
sional Factor iron powders—Type “G” for growth, 
Type “N” for normal, Type “S” for shrinkage—can 
help you reduce fabricating costs and save on expen- 
sive die re-working. 

Republic’s 3-Step Metallurgical Service is free. 
You can have it by calling your local Republic Steel 
sales office, or by mailing the coupon. 


REPUBLIC STEEL CORPORATION 
DEPT. PM-3924 

1441 REPUBLIC BUILDING 
CLEVELAND 1, OHIO 


O Have a Republic Field Metallurgist call. 


O Send more information on Iron Powder with CDF. 




















Name. Title 
Company 
Address 
City Zone State 
Haccere cence eene eee ctnen Gt Ga Pb aes GaP aut GAGES Gu aAND GEDGEDEEDGEDGEEDEED 


For more information circle No. 89 on the Reader Service Card 


94 / april ‘58 pmm 





Se 








General Electric Co 
Magnetic Materials Sec 
Edmore, Mich. 
(magnetic materials ) 
General Electric Co. 
Metallurgical Products Dept 
11179 E. 8 Mile Rd 
Detroit, Mich. 
(dies and tools, magnetic materials, 
cemented carbides ) 
General Magnetic ( orp 
LOOOL Erwin 
Detroit, Mich 
(magnetic materials 
General Metals Powder Co., The 
130 Elinor Ave 
Akron, O 
(friction materials 
General Sintering ¢ orp 
3907 Wesley Terrace 
Schiller Park, Il 
bearings, structural parts, mag 
netic materials, contact materials 
cemented carbides, friction mate 
rials electrical components 
Gibson Electric Co 
Box 547 
Delmont, Pa 
structural parts, contact materials 
electrical components 
Globe Industries, Inc 
Supermet Div 
1460 Cincinnati 
Davton, O 
structural parts, contact materials 
Handy & Harman 
82 Fulton 
New York, N. ¥ 
(contact materials 
Indar Corp 
2215 Alvord 
Indianapolis, Ind 
(bearings, structural parts, cores, 
magnetic materials, cemented 
carbides, electrical components 
Indiana Steel Products Co., The 
105 Elm St 
Valparaiso, Ind 
(magnetic materials ) 
International Powder Metallurgy Co., 
Inc. 
439 W. Main 
Ridgway, Pa. 

(bearings, structural parts, magnetic 
materials, electrical components) 
International Powder Metallurgy Co., 
Inc., Rocky Mountain Metals Div. 

3200 Century Ave. 
Colorado Springs, Colo. 
(bearings, structural parts, 
magnetic materials) 

Jet Components, Inc 
3152 San Fernando Rd. 
Los Angeles, Cal 
(structural parts, cores, 
magnetic materials ) 

Johnson Bronze Co. 

~ 500 S. Mill 
New Castle, Pa. 
(bearings, structural parts) 
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HIGH PRECISION AND 
HIGH DENSITY PARTS 


Write for detailed information. We can 


save you money on hard-to-machine parts 


Md 
A DIVISION OF ENGINEERED PLASTICS, INC 


WATERTOWN, CONNECTICUT 











Iron Powders 
Steel Powders 


Flame Cutting Powders 


WE ARE NOW PREPARED TO OFFER 
ALL TYPES OF NON-FERROUS 
POWDER (EXCEPT COPPER) AND 
NON-FERROUS ALLOY POWDERS. 


Your Inquiries Welcomed 


Our representative will be in attendance at the Metal Powder Show 











METAL POWDERS LID. 


73 - 5th AVE. IBERVILLE, QUEBEC 
CANADA 
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-=—'s Have YOU investigated the 
economies of using sintered 
powder parts in YOUR products? iz 


The advantages of BPM experience and | _—™% 
facilities may be had by sending prints or samples NC ae 


for firm quotation. 


BROCK WAY 
PRESSED METALS, INC. 


Brockway Pe nnsylvania 








Serving the ifs. casting industry 


ThIM DIES 


as shot sleeves ood tips 
dic casting a parts 
Cc 


designing iad engineering 


OKREE Die and Sool 


8100 N. Central Park Ave., Skokie, Ill. 
Orchard 4-6046 (Suburban Chicago) 
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Kennametal, Inc 
Llovd Ave 
Latrobe, Pa 


dies and tools, cemented carbides 


Kevstone Carbon Co 
1935 State 
St. Marvs, Pa 
bearings, structural parts, magneti 


materials, contact materials 


Kulite Tungsten Co 
1040 Hovt Ave 
Ridgefield, N. ] 


contact materials, nickel 


Kwikset Powdered Metal Products 
516 E. Santa Ana 
Anaheim, Cal 
bearings structural parts, cores 
magnetic materials, contact 
materials, friction materials 


electrical components 


Magnetic Core ¢ orp 
P O Box 36S 
Newburgh, N. ¥ 


(cores 


Magnetics, Inc 
East Butler, Pa 


cores 


P. R. Mallorv & Co , Inc 
3029 E Washington 
Indianaps lis, Ind 
structural parts, contact materials 


electrical components 


Mallorv-Schwarzk« pl Metals, Inc 
320 Yonkers Ave 
Yonkers, N. \ 
(electric furnaces, cemented 


carbides 


Merriman Bros., Inc. 
185 Amory 
Boston, Mass. 
(bearings, structural parts, magnetic 
materials, electrical components) 


Metal Ceramics 
1523 Mannheim Rd 
Melrose Pk., Ill 
bearings, structural parts, magnetic 
materials, contact materials 


electrical « omponents 


Metal Powder Products, In« 
P. O. Box 189 
Logan, O 
bearings, structural parts, ma 


materials, electrical components 


Metrolov Co 
25 Locust Ave 
North Arlington, N. ] 


contact materials 








Micro Metallic ¢ orp 
30 Sea Cliff Ave 
Glen Cove, N. ¥ 
structural parts | 


Micrometals 
72 E. Montecito Ave | 


Sierra Madre, Cal 
(cores 
Midwest Sintered Products Corp 
13605 S. Halsted 
Chicago, III 
structural parts 
Moraine Products Div 
General Motors (¢ orp 
1420 Wisconsin Blvd 
Davton, O 


bearings, structural parts magnet 


materials, friction materials 
electrical « omponents 
Mueller Brass Co 
Port Huron, Mich 
bearings, structural parts 
National Diamond Laborator\ 
619 South Street 
Peekskill, N. 
dies and tools, contact materials 
cemented carbides 
National Molded Products, Inc 
40 S. Si. Marys 
St. Marys, Pa. 
(bearings, structural parts) 
National Moldite Co 
250 South St 
Newark, N. ] 
structural parts, cores, magnetic 
materials, iron 
Norwalk Powdered Metals, Inc. 
Muller Park 
Norwalk, Conn. 
(bearings, structural parts, 
electrical components) 
Pacific Sintered Metals Co 
7728 El Manor Ave 
Los Angeles, Cal 
(bearings, structural parts magnet 
materials, electrical components 
Parker White Metal Co. 
2153 McKinley Ave. 
Erie, Pa. 
(bearings, structural parts, magnetic 
materials, electrical components) 
Permag Corp 
214 Taaffe Place 
Brooklyn, N. ¥ 
(magnetic materials 
Picco, Inc 
1729 N. Chico Ave 
El Monte, Calif 
(bearings, structural parts 
electrical components 
Powder Metal Products, Inc 
500 S. St. Marvs 
St. Marvs, Pa 
(bearings, structural parts 
Powder Metals Research 
6825 Adams 
Gutenberg, N. ] 
contact materials; nickel, cobalt 
tungsten carbide, tungsten alloy 
Powdercraft Corp. 
P. O. Box 208 
Spartanburg, S. C. 
(bearings, structural parts, magnetic 
materials, friction materials, 
electrical components) 
Precision Metal Products Co 
P.O. Box 129 
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PYRON 


THE IRON POWDER 


BEARINGS 





_STRUCTURAL PARTS 





ELECTRONIC USES FRICTION MATERIALS 


ALSO IRON POWDERS FOR: 
M@ METALLURGICAL USES MM WELDING ELECTRODES mm SEED CLEANING 
M@ CUTTING WHEELS M® PHARMACEUTICAL USES AND 
ALLOY AND IRON POWDERS TO SPECIFICATION 


=" PYRON CORP. 


BOX 426 LA SALLE STATION * NIAGARA FALLS, N. Y. 








> LQUALITY-CONTROLLED 
J 





ENGINEERED FOR 
EFFICIENCY 


QUALITY 
CONTROLLED 


Economical 

Long Wearing 

Close Tolerances 
Minimum Machining 
and Finishing 

Wide Range of Shapes 
and Designs 


All metals and alloys... 
processed under scientific 
quality control to meet exact 
specifications 


INQUIRIES INVITED 





NORWALK POWDERED METALS, INC. 


Norwalk, Conn. 
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Ellwood City, Pa. 
bearings, structural parts 
Presmet Corp The 
112 Harding 
Worcester, Mass 






















bearings, structural parts 
magnet materials 
- | Pure Carbon Co., Inc 
Hall Avenue 
St. Marvs, Pa 
bearings, structural parts 
m | Pvroferric Co., Inc 
' | Bronx Blvd. at 216th 
New York, N. Y 
cores 
| Quality ¢ omponents Ine 
St. Marvs, Pa 
cores 
Radio Cores, Inc 
N EW METALLIC STEARATES W680 Tolley Av 
The most efficient lubricants for Se 
powdered metal molding. Re- ee or 
Grade A-213 duces molding and ejection pres- 61 Willett 
sure. Improves metal powder Pasesic. N. | 


flow characteristics. Controls 
part density. Prolongs die life. 


Electrolytic 100 Mesh 


friction materials 
Reese Metal Products Corp. 
Write for samples and data. 537 Howard Ave. 
Lancaster, Pa. 


Non-Laminating 


: (bearings, structural parts) 
M. W. PARSONS-PLYMOUTH, INC. St Neve Tashon Co 
9 BEERMAN STREET, NEW YORK 38, N.Y State Avenue 
Telephone. BEEKMAN 3.3167— 3163— 3164 St. Marvs. Pa 
Cable PARSONOILS MEW TORK 
DISTRIBUTION POINTS AND AGENTS IM ALL PRINCIPAL CITIES 


Electrolytic Iron 
Powder 


bearings, structural parts 








contact materials 








Presses 
to Ultra-High 


Densities in One 








You save space and weight with the 


NeW SELF-LUBRICATING 


Send for Technical Data SPLIT THRUST 
and Working Sample BEARINGS 
— SN 


D 
; National split thrust bear- 
ings are light, take little 
space. Assemble them 
<& quickly to hold against ro- 


tation and high thrust. Elim- 
inate bulky, heavy threaded 
P iF yn S gt I > washer-and-nut or set-screw 
collar assembly. 
WI E; TA L S WRITE TODAY for illustrated folder and data sheet. 


You'll be amazed at the money you save! National 
split thrust bearings will be made in standard shaft 
sizes from .250 to 3.00. 


NATIONAL 


MOLDED PRODUCTS, INC. 


ST. MARYS, PENNA. | 





Operation 








Division 


National-U_S. 
Radiator ( ‘orporation 


JOHNSTOWN, PA. 
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Sintercast Corp. of America 

134 Woodworth Ave. 

Yonkers, N. Y. 

(dies and tools, cemented carbides 
Sintered Metals, Inc 

3400 Washington 

Jamaica Plain (Boston), Mass 

( bearings, structural parts, magnetic 

materials, contact materials, 

electrical components 

ac kpole Carbon Co 

201 Stackpole St. 

St. Marvs, Pa 

(cores, magnetic materials, contact 

materials, electrical components 
Standard Automation Products 

1738 Ridgeway Rd 

Havertown, Pa 

(bearings, structural parts 
Sterling Engineering Corp. 

Box 559 

Winsted, Conn. 

(bearings, structural parts) 
Superior Carbon Products, Inc 

9115 George Ave 

Cleveland, Ohio 

(bearings, structural parts, contact 

materials, electrical « omponents 
Svmmco, Inc. 

P. O. Box F 

Svkesville, Pa. 

(bearings, structural parts 
Technametals, Inc 

R. D. #1, Box 48, Johnson Rd 


Pitcairn, Pa. 

(structural parts, contact materials 
Tungsten Alloy Mfg. Co., Inc 

65 Colden 

Newark, N. ] 

(dies and tools, cemented carbides 
Union Wire Die Corp. 

375 Fairfield Ave. 

Stamford, Conn. 

(dies and tools, cemented carbides 
Valenite Metals 

31100 Stephenson 

Madison Hts., Mich. 

(cemented carbides 
Wakefield Bearing Corp 

29 Foundry St. 

Wakefield, Mass 

( bearings, structural parts, magnetic 

materials, contatt materials 
Welded Carbide Tool Co., Inc 

62 Colfax Ave 

Clifton, N. ] 

(dies and tools. cemented ( arbide Ss 
S. K. Wellman Co., The 

200 Egbert Rd. 

Bedford, O. 

(friction materials ) 
Wesson Metal Corp. 

Box 707, Lisle Rd 

Lexington, Ky. 

(cemented carbides 
Western Sintering Co. 

1419 Potter 

Richland, Wash. 


(bearings, structural parts 








in die 
casting 
work 
MASTER-MOLD WITH PERFECT THERMO BALANCE 


CUTS DIE COSTS 

e REDUCES SET UP TIME 

e SAVES STORAGE SPACE 

@ MAKES SHORT RUNS PROFITABLE 


No Die Sets, Leader Pins, Sprues, Sprue Cutters 


No handling of heavy equipment 





PLAST-IRON 
POWDERS 


NEW 


Grade B-280 
Reduced * 80 Mesh 


Improved Sponge 


Iron Powder 
* 
Complete 


Interchangeability 


For Present Dies 
a 
Competitively Designed 
* 
Competitively Priced 


PM 6d 


Send for Technical Data 
and Working Sample 


a SS 


+ 


PLASTIC 
METALS 


_ @ AVAILABLE IN SINGLE OR No large die blocks to prepare and handle 


DOUBLE IMPRESSION UNITS National-U.S 


ateledianiay, if ‘orm ration 


3458 BRIDGE STREET 


JOHNSTOWN, PA. 


No large storage space needed 


For additional information 
and prices write to 


RICHARDS 


TOOL AND MOLD CO. 


No turn-down of small orders 


MASTER-MOLD CAVITY BLOCKS CAN BE 
CHANGED IN A MATTER OF MINUTES 


2715 LATHROP AVE. * RACINE, WISCONSIN 
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POWDERED 
METAL PARTS 


now go into 
De Wart POWER SAW 


and attachments 


@ This Remet collar reduced part cost 80%. For- 
merly a precision casting in beryllium copper, 
it is now a Remet copper infiltrated pow- 
dered iron part. Advantages led to DeWalt 
specifying 11 different powdered metal parts by Rem=t 


@ DeWalt now offers greater saw accuracy thru 
maintenance of closer tolerances 

@® “You can depend on Remet for better service, 
fast delivery,” states A. C. Wedge, V.P., 
Mfg., DeWalt Div., American 
Machine & Foundry Company. 


FREE, NEW BROCHURE “How to Cut Precision Parts Costs with 
the Remet Powdered Metal 


Send for 


Process” gives complete information. 


your copy today. 


Gears * Pinions * Cams * 


“Oilless’ Bearings * Bushings * Ma- 
chine and Structural Parts in 


COPPER * BRASS * IRON 
STEEL * NICKEL SILVER * 
INFILTRATED IRON 


REESE METAL PRODUCTS CORPORATION 
: {Vv 537 Howard Ave., Lancaster 10, Penna. 





HYDRAULIC 


Wedel °*5OOO VN 


7 4\ (om ©) | a ev-Vw ae 
MACHINE 


ABC machines from 16 Ton Air Operated—to 


750 Ton Hydraulic Zinc and Aluminum. 


For High Speed production and qual- 


ity hardware finished castings, and 


Wickes (¢ orp., The 
The United States ¢ sraphite ( o. Div 
Saginaw, Mich 
bearings, structural parts 
electrical components 
Yale & Towne Mfg. Co., The 
Powdered Metal Products Dis 
9335 W. Belmont Ave 
Franklin Park, Il. 
bearings, structural parts, magnetic 


materials, electrical « omponents 


EQUIPMENT BUILDERS 


Abbot Corp 
SOS W. Erie 
Chicago, Il 
electric and fuel fired furnaces 
Acheson Colloids Co 
1635 Washington 
Port Huron, Mich 
lubricants 
Adamas Carbide ¢ 
Kenilworth, N. ] 
dies and tools, cemented carbides 
Ajax Electrothermic Corp. 
Ajax Park 
Trenton, N. J. 
(electric furnaces) 
Allegheny Ludlum Steel ( 
Carmet Div 
1500 Jarvis Ave 
Ferndale, Mich 


dies and tools 


Ave 


he: 


orp 


Ratchets Ol p 


* ALLOY 
COPPER 


SPECIFICATIONS 


© 7 POUND SHOT 

150 TON HYDRAULIC 

2%2” TIE BARS 

15” X 15” BETWEEN TIE BARS 

1200 POUND FURNACE 

ALL STEEL TOGGLE 

COLD CHAMBER ATTACHMENT (Optional) 


A.B.C. DIE CASTING MACHINE CoO. 
400 EAST 142nd STREET: © DOLTON, ILLINOIS (Chicago Suburb) 


economy operation 
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American Brake Shoe Co 
Denison Engineering Div 
1160 Dublin Rd. 
Columbus, O. 

( hvdraulic presses 


American Cvanamid Co 
30 Rocketeller Plaza 
New York, N. ¥ 


lubricants 


\merican Metaseal Mfg. Corp 
607 65th St 
West New York, N. ] 


impregnation equipment 


American Steel Foundries 
Elmes Engineering Division 
1150 Tennessee Ave 
Cincinnati, Ohio 

hvdraulic presses 


Anglo American Mill Corp 
P. O. Box 531 
Owensboro, Ky 
mixing & blending equipment 


Armour & Co 
Ammonia Diy 
1355 W. 31 
Chicago, Ill 
anhvdrous ammonia 
Arnhold Ceramics, Inc. 
Dorst Division 
1 East 57th St. 
New York, N. Y. 
(mechanical presses) 


N. Bailev & Co., Inc 
ll W. 42 
New York, N. Y. 
mixing and blending equipment, 
screening equipment 
Baker Perkins, Inc 
1000 Hess 
Saginaw, Mich 
mixing and blending equipment 
Baldwin-Lima-Hamilton Corp. 
545 N. Third 
Hamilton, O. 
(mechanical and hydraulic presses) 
Baldwin-Lima-Hamilton Corp 
Loewy-Hyvdropress Div 
111 Fifth Ave 
New York, N. Y 
hvdraulic presses 
Barber-Colman Co 
Wheelco Div 
1300 Rock 
Rockford, Tl 
pvyrometers and pyrometric 
equipment 
E. W. Bliss Co 
1375 Raff Rd., S.W 
Canton, O 
mechanical and hydraulic presses 
Henrv Bower Chemical Mfg. Co 
Grav’s Ferrv Road & 29th St 
Philadelphia, Pa 
anhydrous ammonia 
Capital Citv Products Co., The 
525 W. First Ave 
Columbus, O 
(lubricants ) 


Capitol Products Corp 
Kead Standard Diy 
Richland Ave 
York, Pa 
(mixing and blending equipment 

Champion Tool & Die Co 
P.O. Box 415 
Mckeesport, Pa 
dies and tools 

Cleveland Mixer Co., The 
Cannon & Aurora Rds 
Bedford Heights, O 


(mixing and blending equipment 


Cleveland Tool & Die Co 
1643 Eddy Rd 
Cleveland, O 


dies and tools 
Cleveland Grinding Machine Co., The 


Clifton Hvdraulic Press Co 
289 Alwood Rd., P. O. Box 325 
Clifton, N. J 


hy draulic presses 


Arthur Colton Co 
3400 E. Lafavette 
Detroit, Mich 
mechanical & hydraulic presses 


dies and tools 


Continental Industrial Engineers, Inc 
176 W. Adams 
Chicago, Ill 
electric and fuel fired furnaces 
gas generators 
Curd Enterprises, Inc 
Multiplastics Diy 
330-40 Factory Rd 
Addison, Il 


( impregnation equipment 


Curtis Carbide Die Co 
520 34th Street 
Union Citv, N. ] 
dies and tools 
A. Daigger & Co 
159 W. Kinzie St 
Chicago, Ill 
laborator\ equipment 
]. H. Dav Co. Div., The 
Cleveland Automatic Machine Co 
The 
4932 Beech St 
Cincinnati, Ohio 
mixing and blending equipment, 
screening equipment 
Diecraft Tool Co 
1275 Thomaston Ave 
Waterburv, Conn 
dies and tools 


Drever Co 

Red Lion Rd. & Philmont Ave 

Bethavres, Pa 

(fuel fired furnaces, gas generators 
Eclipse Fuel Engineering Co 

1100 Buchanan 

Rockford, Il 

(fuel fired furnaces, gas generators 
R. A. Ekstrom Company 

15555 Millard Ave 

Harvey, Il. 


ps rometers and ps rometri 
equipment 

Electric Furnace Co., The 
W. Wilson Street 
Salem, O. 

(electric and fuel fired furnaces, 
gas generators) 

Elizabeth Carbide Die Co., In 
5423 Smithfield 
Mckeesport Pa 

dies and tools 
Exolon Co., The 
N.Y 


screening ¢ quipment 


Tonawanda 


Falcon Equipment Co 
13th St 
New Brighton, Pa 
electric furnaces 
Federal Classifier Systems, In 
127 N. Dearborn 
Chicago, II] 
laboratorv control and inspection 
equipment 
Ferguson Equipment Corp 
221 ¢ 
Pittsburgh, Pa 
electric and fuel fired furnaces 


orliss 


gas ve nerators 


Firth Sterling, Inc 
1330 Forbes St 
Pittsburgh, Pa 
dies and tools, cemented carbides 
ther metal powders 

Gas Machinery 
16100 Wa 
Cleveland 


electric and fuel fired furnaces 


electric { 


pvrometri 


’ 
pyrome ters and 
I 


equip lent 
General Electric ¢ 

Metallurgical Products 

11179 E. 8 Mile Rd 

Detroit, Mich 
dies and tools, magnetic materials 


cemente d carbides 


Cland S. Gordon Co 
3900 S. Wallace 
Chicago, Il 
pyrome ters and pyrome tric 
equipme nt 
B. F. Gump Co 
1325 S. Cicero Ave 
( hicago al 
screening equipme nt 
Haller, Inc. 
16580 Northville Rd. 
Northville, Mich. 
(mechanical and hydraulic presses, 
electric and fuel fired furnaces, 
mixing and blending equipment, 
gas generators) 
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never say die... 


Law 


} A" 
‘ ‘ pul 


say die-cast by Gibbs! 


When you really need help . . . come to Gibbs. You'll go over- 
board for our automatic, more accurate, faster production of 
zinc casting to 10 pounds, aluminum to 5 pounds. Complete 
service under one roof including tool room, machining, plating, 
painting and assembly. 


Before you go down, call or write: 


IBBS Automatic Moulding Corporation 
Henderson 9, Ky. * Valley 6-9573 








PEERLESS 
 **FLAME-A-LOY’’® 
PINIONS and RACKS 


FOR DIE CASTING & PERMANENT MOLDS 














Standardized To Mate and Interchange With Each 


Other For Longer Wear At Less Cost. 
We Welcome Your Inquiries 


PEERLESS GEAR & MACHINE CO. 


140 E. WAYNE STREET 
DUNKIRK, OHIO 














TEL. 3101 
Precision Products Since 1921 
*Trademark Registered 





UNLIMITED 
CAPACITIES 





i 
n 


i 
‘| F 
I 


















FOR Al 
ZINC OR BRASS 

















For more information circle No. 82 on the Reader Service Card 
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tromon 
of fur- 


Remember — S$ 


rok Sr the melting - 5 T R 0 M A N FU R N A C : 
all non-ferrous mero 


You should hove one & ENGINEERING . &. 


' 
. They're the best! : eb 
Franklin Park, Illinois 





For more information circle No. 96 on the Reader Service Card 





Hamler Industries, Inc. 
6025 W. 66 
Chicago, Il. 
(anhydrous ammonia 
Hannifin Corp. 
582 S. Wolf Rd 
Des Plaines, Ill. 
(hvdraulie presses 
Harper Electric Furnace ( orp 
41 River 
Buffalo, N. Y. 
electric furnaces 
C. |. Hayes, Inc. 
800 Wellington Ave. 
Cranston, R. I. 
(electric furnaces, gas generators, 
Pyrometers and pyrometric 
equipment) 
Hevi-Duty Electric Co. 
P. O. Box 563 
Milwaukee, Wis. 
(electric furnaces, gas generators) 
Holcroft & Co. 
6545 Epworth Blvd 
Detroit, Mich 
(electric and fuel fired furnaces, 
gas generators ) 
Ideal Industries, Inc. 
imprex Div. 
2023 S. 60 
Milwaukee, Wis. 
(impregnation equipment: 
Illinois Testing Laboratories, Inc. 
120 N. LaSalle 
Chicago, Il 
( p’ rometers and ps rometric 
equipment ) 
\. Johnson & Co., Inc 
21 West St. 
New York, N. Y. 
(mechanical presses, iron 
Johnson Machine & Press ( ‘orp. 
Div. of Bontrager Corp 
620 W. Indiana Ave 
Elkhart, Ind. 
mechanical presses ) 
C. M. Kemp Mfg. Co., The 
105 E. Oliver 
Baltimore, Md. 
(gas generators 
Kennametal, Inc 
Llovd Ave. 
Latrobe, Pa. 
(dies and tools, cemented carbides ) 
Kux Machine Co. 
6725 N. Ridge 
Chicago, Ili. 
(mechanical and hydraulic presses) 
Lake Erie Machinery Corp. 
P. O. Box 68, Kenmore Sta 
Buffalo, N. Y. 
(hydraulic presses 
Leeds & Northrup Co. 
4970 Stenton Ave 
Philadelphia, Pa. 
(electric and fuel fired furnaces, 
pyrometers & pyrometric 
equipment ) 
Leffingwell Chemical Co. 


10523 S. Santa Gertrudes Ave. 
Whittier, Cal. 
(lubricants ) 
Lindberg Engineering Co. 
2450 W. Hubbard 
Chicago, Ill. 
(electric and fuel fired furnaces, 
gas generators) 
Lithium Co., The 
111 Sylvan Ave. 
Newark, N. J. 
electric and fuel fired furnaces, 
gas generators 
Logan Engineering Co 
4901 W. Lawrence Ave 
Chicago, Ul. 
hydraulic presses 
Loomis Engineering & Mfg. Co 
126 S. 14 
Newark, N. ] 
(hvdraulic presses, laboratory 
control and inspection equipment) 
M & N Modern Hydraulic Press Co.., 
Inc 
Route 23 
Clifton, N. ] 
(hydraulic presses 
Major Gauge & Tool Co. 
26817 W. 7 Mile Rd. 
Detroit, Mich. 
(dies and tools) 
Mallorv-Schwarzkopf Metals, Inc 
320 Yonkers Ave 
Yonkers, N. Y 
(electric furnaces, cemented 
carbides 
Mannesmann-Meer Engrg. & 
Construction Co., Inc 
900 Line St 
Easton, Pa 
(mechanical and hydraulic presses, 
electric furnaces ) 
Mansol Ceramic Co 
140 Little 
Belleville, N. ] 
(mechanical presses 
Mercer-Robinson Co., Inc 
395 Allwood Rd 
Clifton, N. J. 
(mixing and blending equipment, 
screening equipment ) 
Micro-Carbide Tool & Die Co.. Inc 
131 N. Holmes Ave 
Indianapolis, Ind. 
(dies and tools) 
Minneapolis-Honevwell Regulator Co. 
Wavne & Windrim Aves. 
Philadelphia, Pa 
(pvrometers and pvrometric 
equipment ) 
Minster Machine Co., The 
55 W. Fifth St 
Minster, O. 
(mechanical presses 
Monarch Tool & Gauge Co 
15778 Telegraph Rd 
Detroit, Mich 
(dies and tools 
Morganite, Inc 
3302-3320 48th Avenue 


Long Island City, N. Y. 
(pyromete rs and pyrometri 
equipment 
National Carbide Die Co 
Greenock Road 
M« Keesport Pa 
(dies and tools 
National Diamond Laboratory 
619 South Street 
Peekskill, N. Y. 
(dies and tools, contact materials, 
cemented carbides 
National Engineering Co 
Simpson Mix Muller Div 
549 W. Washington 
Chicago, Ill 
(mixing and blending equipment 
Nopco Chemic al Co 
Metasap Chemical Co. Div 
First & Essex St 
Harrison, N. J 
(lubricants 
Oliver Corp The 
4. B. Farquhar Div 
142 N. Duke 
York, Pa 
hydraulic presses 
M. W. Parsons-Plymouth, Inc. 
59 Beekman 
New York, N. Y. 
(lubricants) 
Pereny Equipment Co 
893 Chambers Rd 
Box 153, Sta. “A” 
Columbus, O 
electric furnaces 
Posev lron Works, Inc 
Industrial Heating Div 
Lancaster, Pa 
electric and fuel fired furnaces 
Pvrometer Instrument Co., Inc 
92 Portland Ave 
Bergenfield, N ] 
(pvrometers and pyrometric 
equipment 
Arklavy S. Richards Co., Inc 
72 Winchester 
Newton Highlands, Mass 
pyrometers and pvrometric 
equipment 
Sargeant & Wilbur, Inc 
180 Weeden 
Pawtucket, R. I 
(electric and fuel fired furnaces 
gas generators 
Sentry Co., The 
62 Main 
Foxboro. Mass 
(electric furnaces 
Service Associated, Inc 
9236 S. Vincennes Ave 
Chicago, Il 
(pvrometers and pyrometric 
equipment 
Simpson Electric Co 
5200 W. Kinzie 
Chicago, Il 
(pvrometers and pvrometric 
equipment ) 
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For Research and Small Production 





SMOKELESS 






Detroit 
GM Series 
rs C) 
ROCKING 








e 
Electric Type GMT 
100 Ibs. 
Furnaces Type GMS 
: 60 Ibs. 
’ a \ With these Detroit Rocking lining life. Electrodes are inde- 
' \ Electric Furnaces, you can melt pendently mounted for easy shell 
L FO w A L L 1 small quantities of any ferrous or interchange. Types GMS and GMT 
1 1 non-ferrous alloy to the required Furnaces are sold complete with 
‘ METAL MELTING ! analysis quickly, economically. transformers, ready for installation. 
‘ ; Indirect arc melting provides ac- Write today for full information. 
\ curate heat control plus minimum 
% IN D U ST 4 | é & / carbon pickup. Automatic rocking << 
‘ / action assures homogeneous alloy- —( '>, > 
X\ , ing, full heat utilization and longer Ye? Va 
s 4 





2 ane 
ii asl DETROIT ELECTRIC FURNACE DIVISION 
KUHLMAN ELECTRIC COMPANY 


CUSTOM-TAILORED 1070 26th St. «¢ BAY CITY, MICHIGAN 
FOR EVERY ALLOY! Foreign Representatives: in BRAZIL—Equipamentos Industrias, “Eisa” Ltd., Sao Paulo; CHILE, ARGENTINA, PERU ond 


| WENEZUELA: M Castellvi Inc., 150 Broadway, New York 7, N. Y.; MEXICO: Cia Proveedoro de Industrias, Atenas 32-13, 
Apartado 27A3, Mexico 6, D F., Mexico; EUROPE, ENGLAND: Birlec, Ltd., Birmingham 


Packaged for your conven- via 


ience 5 & 10 pounds, upon another See GRC at the Design Reatnsesten 
.390 <= 
request. 96 Show — Booth 850 


| |__.156 PARTING LINE 
ALUCO FLUXES. 























—- .045 he 
Specially designed for casting alu- in % 
minum alloys. Reduces oxidation, ; 
gives sound castings, removes non- | 
metallic inclusions. | — 


IMMUNITAS FLUXES. 


Exothermic aluminum flux. Success- 
fully reduces dross from aluminum 
sweating. 


| = .240 
DEGASIFIERS & GRAIN | 
REFINERS | 
available. (If desired, briquetted) | 
ZINCOREX NSL and COST T 9 00 Vi 
others. a 


Die cast by GRC in zine alloy in a single automatic operation, 


zinc alloy 
component 


© 
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oOo. /27_ 








|099_; 














° 
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3 
Q 
cal 


1 - . 4 
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Zinc fluxes. Practically smokeless. this former screw machine part for a ball point pen, now 

Separates metal from dross. Leaves costs little more than $2.00 per thousand in lots of a million 
‘r - Z | Each bushing is uniform, clean and accurate no cut-off 

no metallic inclusions in dross. marks, no burrs, no secondary trimming and no scrap loss 


Typical of the production economies and wide design latitude 


Write for technical literature. Oo which GRC’s exclusive patented methods have made possible 
| on parts “no bigger than your thumbnail.” (Maximum size 
| is 1%" long, '» oz.; no size too small 
Simple or complex, let CRC’s unique techniques go to 


work for you... on tiny die cast and plastic molded 
parts made to order on their wide variety of 
standard parts available in stock——-wing and 
round head thumb nuts and screws, 
cap nuts, nylon screws, gears and pinions 
you'll be glad you did 


Write, wire, phone TODAY for 
bulletins, spec sheets and prices ee 
Send prints or specs for quotation. Bale 
~~ 








CHEMICALS & METALS CO. a 





1921 - 27 W. Kenmore Ave. © Chicage 98) GRIES REPRODUCER CORP. 
Phone: BUckingham 1-6915 World’s Foremost Producer of Small Die Castings 
157 Beechwood Avenue, New Rochelle, N.Y. * NEw Rochelle 3-8600 
Circle No. 16 on the Reader Service Card For more information circle No. 120 on the Reader Service Card 
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Sintercast ( orp. of America 
134 Woodworth Ave 
Yonkers. N s § 
dies and tools, cemented 
carbides ) 
John E. Skach Tool Co 
1523 Mannheim Rd 
Stone Park, II] 
dies and tools 
Standard Machinery Div 
351 Indiana Ave., N.W 
Grand Rapids, Mich 
ie hanical and hvdraulic pre sses 
F. J. Stokes Corp. 
5500 Tabor Rd. 
Philadeiphia, Pa. 
(mechanical and hydraulic presses, 
screening equipment, impregnation 
equipment, dies and tools) 
Sturtevant Mill Co 
103 Clayton St 
Dorchester, Boston, Mass 
mixing ind blending equipment 
screening equipment laboratory 
control and Inspec tion e juipment 
Sun Chemical Corp 
Warwick Chemical Co. Dis 
10th St. & 44th Ave 
Long Island Citv, N. ¥ 
lubricants 
Sunbeam ¢ orp 
Industrial Furnace Div 
1433 W. Ooden Ave 
Chicago, Il 
electric and fuel fired furnaces 
gas generators 
Surface Combustion ¢ orp 
2375 Dor 
Toledo 


electric and fuel fired furnaces 


3% 


gas generators 
Taunton Engineering Works 
TOO W. Water St 
raunton, Mass 
MIXInNg and blending equip 
screening equipment 
lPungsten Alloy Mtg. Co., Inc 
65 Colden 
Newark, N. ] 
dies and tools, cemented carbides 
W.S. Tvler Co., The 
3615 Superior Ave 
Cleveland, O 
screening equipment 
Union Wire Die Corp 
375 Fairfield Ave 
Stamford, Conn 
dies and tools, cemented carbides 
Vanadium-Alloys Steel Co. 
Latrobe, Pa. 
(dies and tools, nickel, steel) 
Vascalov-Ramet ‘orp 
800 Market 
Waukegan, III 
(dies and tools 
Welded Carbide Tool Co., Inc 
62 Colfax Ave 
Clifton, N. ] 
dies and tools, cemented carbides 
West Instrument Corp 
$363 W. Montrose Ave 


For more information circle No. 17 on the Reader Service Card 





Believe it or not 


UD ILCER 19D Days, 


A short time ago most folks would have said that no ring could possibly 
last 122 days. But the facts are that Auto-Diesel Hardened Steel Plunger 
Rings have lasted OVER 122 days — they were immersed in molten zinc 
over 800 hours. IN MANY PLANTS THEY ARE GIVING OVER 100,000 
SHOTS PER SET. (Names supplied upon request). They are made of cast 


iron, dieloy cast iron or hardened steel. It will pay to write for details 


AUTO-DIESEL > 
2 or 3 piece DOWN. 


Plunger Segment Rings TIME d 


It pays to reduce down-time. Auto Diesel 2 or 3 Piece Plunger 
Segment Rings reduce down-time to the minimum. Made of high 
grade wear resisting iron in sizes from |'/2" to 4" for hot chamber 
die casting machines 





Phone Our Representative Nearest You 
Chicage ga onl nt y Phone RO 
Detroit Rep.—Clifford-Ro "¢ Phone Di 
Cincinnati Rep aodieome m-Van Atte >> 











Write for Details 


P| SHAPES 


THE AUTO-DIESEL PISTON RING CO. RINGS yong 


3135 Superior Avenue * Cleveland 14, Ohio Since 921 








*4,967°° 


f.o.b. Chicago 


* NO EXTRAS 

* NO ENGINEERING 
CHARGES 

® SHIPPED COMPLETE 
—READY TO RUN 


MODEL 60 — AIR 
AMERICAN 
DIE CASTING 
MACHINE 


3 Lb. Shot Capacity 

17%4"" x 1412" Die Platens 
Over 1300 Free Cycles Per 
Hour 

Operating Cost Tle Per Hour 
For Gas and Electricity 
Finoncing Available Up To 36 
Months 


These High Grade Components Standard 


* NORTH AMER! 
nto this machine including: 60 Ton Locking ower aa ¢ as. 


Pressure; Automatic Electric Cycling; Blast * SQUARE D * NORGREN 


c ’ 
Furnace Type Blower. Let us send you ful rlectrica Regulator ond 
| Controls Lubricator 
' 


| "AMERICAN DIE CASTING MACHINERY CO. 


1760 W. WINONA STREET CHICAGO 40, ILLINOIS 


For more information circle a 8 on the Reader Service Card 
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Many other features have been engineered 


details. Wire—write 











Chicago, II]. 
(pyrometers and pyrometric 
equipment) 

Westinghouse Electric Corp. 
Industrial Heating Div. 
Market St. 

Meadville, Pa. 
(electric and fuel fired furnaces, 
gas generators ) 

Whittaker, Clark & Daniels, Inc. 
260 W. Broadway Ave. 
New York, N. Y. 
(lubricants ) 

Winslow Co., Inc., The 
701 Lehigh Ave. 

Union, N. J. 
(py rometers and pyrometric 
equipment ) 

Witco Chemical Co. 

122 E. 42 
New York, N. Y. 


(lubricants ) 


POWDER SUPPLIERS 


Alan Wood Steel Co. 
Conshohocken, Pa. 
(iron) 
Alloy Metal Powders, Inc. 
238 Eagle 
Brooklyn, N. Y. 
(steel ) 
Aluminum Company of America 
1501 Alcoa Bldg. 
Pittsburgh, Pa. 
(aluminum ) 
American Metal Climax, Inc. 
61 Broadway Ave. 
New York, N. Y. 
(copper, tin, bronzes, silver and 
solder) 
Belmont Smelting & Refining Works, 
Inc. 
330 Belmont Ave. 
Brooklyn, N. Y. 
(copper, brass, zinc, aluminum 
lead, tin, nickel, nickel silver 
Brush Beryllium Co., The 
4301 Perkins Ave. 
Cleveland, O. 
(beryllium ) 
George Cohen Sons & Co. Ltd. 
Wood Lane 
London, England 
(iron, steel) 
Easton Metal Powder Co., Inc. 
900 Line St. 
Easton, Pa. 
(iron ) 
Fansteel Metallurgical Corp. 
2200 Sheridan Rd. 
North Chicago, IIl. 
(contact materials, tungsten, 
molybdenum, tantalum, columbium ) 
Federal-Mogul-Bower Bearings, Inc. 
Detroit, Michigan 
(bearings, copper) 
Ferrum Limited 
506 Ste-Madeleine Blvd. 
Cap-de-la-Madeleine, Quebec, 
Canada 
(iron) 
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Firth Sterling, Inc. 
1330 Forbes St 
Pittsburgh, Pa. 
(dies and tools, cemented carbides, 
other metal powders ) 
Foote Mineral Co. 
18 W. Chelten Ave 
Philadelphia, Pa. 
(iron, nickel 
General Aniline & Film ( orp. 
Antara Chemicals Div 
435 Hudson 
New York, N. ¥ 
magnetic materials, iron 
Glidden Co., The 
Chemicals-Pigments-Metals Div. 
1717 Summer 
Hammond, Ind. 
(copper, brass, lead, tin) 
Greenbac k Industi 1es, Inc 
2527 W. Maple Rd 
Birmingham, Mich. 
(copper, brass, tin 
Charles Hardy, Inc. 
420 Lexington 
New York, N. Y. 
(iron, copper, brass, zinc, aluminum, 
lead, tin, nickel, nickel silver, steel) 
Hoeganaes Sponge Iron Corp. 
Riverton, N. J. 
(iron, steel, custom 
blended powders) 
International Nickel Co., The 
67 Wall St. 
New York, N. Y. 
(carbonyl iron) 
A. Tohnson & Co., Inc 
21 West St 
New York, N. ¥ 
(mechanical presses, iron 
Kulite Tungsten Co 
1040 Hovt Ave 
Ridgefield, N. | 
(contact materials, nickel) 
Magnetic Powders, Inc. 
Fairview Ave 
Johnsonburg, Pa. 


(iron) 
Malone Metal Powders, Inc 
920 W. 42 


New York, N. Y. 
(copver, brass) 
Metal Hvdrides, Inc. 
12-24 Congress 
Beverly, Mass. 
(70 Cr - 30 Ni, 50 Cr - 50 Ni 
30 Cr - 70 Ni) 
Metal Powders Limited 
73 Fifth Ave. 
Iberville, Quebec, Canada 
(iron, steel) 
Metals Disintegrating Co., Inc. 
P. O. Box 290 
Elizabeth "'B"', N. J. 
(brass, zinc, aluminum lead, tin, 
nickel, nickel silver) 
Micronized Metals, Inc. 
38-13 Tenth St. 
Long Island City, N. Y. 
(iron, nickel, steel ) 


National Moldite Co 
250 South St. 
Newark, N. J 
structural parts, cores, 
magnetic materials, iron 
National - U. S. Radiator Corp. 
342 Madison Ave. 
New York, N. Y. 
(iron, nickel, iron-aluminum, 
iron-titanium) 
New Jersey Zinc Co., The 
160 Front 
New York, N. Y. 
(copper, brass, zinc, nickel silver, 
bronzes) 
Powder Metals Research 
6825 Adams 
Gutenberg, N. ] 
contact materials; nickel, cobalt 
tungsten carbide, tungsten alloy 
Pyron Corp. 
Box E, LaSalle Station 
Niagara Falls, N. Y. 
(iron, nickel, steel) 
Reade Mfg. Co., Inc 
P. O. Box F 
Lakehurst, N. ] 
(zine, aluminum, tin, nickel silver 
Republic Steel Corp. 
P. O. Box 338, Station "A" 
Toledo, O. 
(iron) 
Revnolds Metals Co 
2500 S. Third 
Louisville, Ky 
aluminum 
Sherritt Gordon Mines Ltd 
Ft. Saskatchewan, Alta., Can 
cobalt, cobalt-nickel 
Shieldallov Corp 
Newfield, N. ] 
tantalum carbide, columbium 
carbide, tungsten-titanium carbide 
titanium carbide, chromium 
carbide 
United International Research, Inc 
38-15 30th Street 
Long Island City, N. ¥ 
(titanium, titanium alloy powders 
U.S. Bronze Powder Works, In 
Route 202 
Flemington, N. ] 
(copper, brass aluminum 
Uniworld Research Corp. of America 
1302 Ontario 
Cleveland, O 
steel ) 
Vanadium-Alloys Steel Co. 
Latrobe, Pa. 
(dies and tools, nickel, steel) 
Whitaker Metals Corp. 
1301 Burlington 
N. Kansas City, Mo 
(copper ) 
C. K. Williams & Co. 
2001 Lynch Ave. 
E. St. Louis, Il. 
(iron ) 








é NEW PRODUCTS AND DEVELOPMENTS 


Want complete details on these announcements? Use the 
Reader Service Cards. You'll find them facing page 56 of this issue 


HYDRAULIC DIE CASTING MACHINE HAS 1000 TONS LOCKING PRESSURE 





Built by Cleveland Automatic 
Machine Company, this die casting 
machine was designed for con 


tinuous rapid production of large 


RUBBER CONTACT WHEEL 


Exceptionally deep serrations on 
the new R-58 contact wheel intro- 
duced by Chicago Rubber Co., Inc. 
enable it to shape itself to the con- 
tours of the object being ground 
and contact a greater area with 
each pass. Flexing of the belt when 
passing over the deep grooves 
shakes out dull abrasive and pre- 
vents the glazing that shortens belt 
life. In tests the wheel has in- 
creased the life of abrasive belts up 
to 200%. 

Circle No. 205 on Reader Service Card 


aluminum die castings. The unit 
features extreme rigidity and guar 
anteed locking pressure of 1000 
tons. A new cold chamber shot end 


with intensifier, gives the flexibility 
in ram speed and final pressure to 
produce all types of castings Shot 
plunger speed, after its initial slow 
forward movement, can be adjusted 
to attain any speed up to 480 teet 
per minute. At any predetermined 
plunger position, the shot intensifier 
can be activated to generate plung 
er pressures up to 26,000 Ibs pel 
sq. in 

Specifications are: size of die 
x 67”; die thickness 
94". die open 


plates 67” 

max.—min. ), 45” - 
ing, 20” to 30”; space between tie 
bars, 42” X 49”. floor space 1] ys 
313”; overall height, 106” 


Circle No. 206 on Reader Service Card 


HOLDING FURNACE DESIGNED FOR FAST CASTING 


New type GB furnaces are manu- 
factured by Stroman Furnace and 
Engineering Company in four hold 
ing capacity sizes from 500 Ibs. of 
aluminum to 2000 Ibs. Exceptional- 
ly small size of the units allows 
close positioning to the casting ma- 
chine. Resistance elements are lo- 
cated in a removable roof and can 
be replaced while the furnace is in 
operation. Power is supplied from 


a multiple-tap transformer which 
has a wide range of output, insur 
ing good metal temperature con 
trol. Operation is on 220 volt or 
140 volt, 3 phase, 60 cvcle AC de 
pending on the size 

Tests of the furnaces have shown 
a quiet bath with no turbulance 
extremely low dross formation and 
low heat input requirement. 
Circle No. 207 on Reader Service Card 


EXCEPTIONALLY SMALL SIZE of this furnace allows it to be operated close to the ma- 
chine doing the casting. Resistance units can be removed and we. ed while the machine 
Is In action. 
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" DESIGN 
ENGINEERING 


Concurrent A.S.M.E. Conference 


Sponsored by the Machine Design Divi- 
sion, American Society of Mechanical 
Engineers, the 1958 Design Engineering 
Conference will be the most important 
event of the year in your field. 


International Amphitheatre, Chicago 
APRIL 14-17, 1958 


New ideas are priceless. One new part, 
component or material can eliminate a 
bottleneck in your thinking, give you a 
completely fresh approach to a problem. 


The 1958 DESIGN ENGINEERING 
SHOW teems with new ideas, new 
products, new services . . . the very latest 
developments from the top inventive 
minds of America. Engineers and tech- 
nical experts from over 400 leading 
manufacturers will be on hand to go 
over your blueprints and job specifica- 
tions with you, answer your questions, 
explain their new product applications, 
help you solve your product design and 
development problems. 


For show tickets and information 
on Conference Registration, write: 


Design Engineering Show 
341 Madison Avenue New York 17, N. Y. 


For more information circle No. 33 on the Reader Service Card 


108 / april '58 pmm 


For more information circle No. 61 on the Reader Service Card 


Lepel 
HIGH FREQUENCY 


‘i HEATING 


HARDENING 
SOLDERING 
ANNEALING 
MELTING 
BRAZING 


LEPEL Electronic Tube 
GENERATORS —1 KW; 2'2 KW, 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW; 
75 KW; 100 KW: 
LEPEL Spark Gap Converters 
2 KW; 4 KW; 7¥2 KW; 15 KW; 30 KW. 


WRITE FOR THE NEW LEPEL CATALOG . . <.36 illustrated poges 
packed with valuable information. 


All Lepel equipment is certified to comply with the 
requirements of the Federal Communications Commission. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


SSth STREET and 37th AVENUE, WOODSIDE 77. NEW YORK City, N Y 








seecr CENTURY 


FOR SPECIAL SHORT RUN 
DIE CASTINGS 


MODERN 
EQUIPMENT 
TO MEET 
YOUR 
DIE CASTING 
NEEDS 


UNIT DIES 


For both 





CENTURY DIE CASTING CO. 


2629 W. FLETCHER ST., CHICAGO 18, ILL 
TELEPHONE: IRving 8-2629 
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COMPONENTS 
continued from page 35 
used as a bearing material for a 
stainless steel shaft. No lubrication 
is required. None of the die cast 
parts are exposed so that no sur 
face finishing at all is required, 
and there has not been a singl 
case ot corrosion encountered 

In this timer a small rocker arm 
is required. This rocker arm origi 
nally was fabricated from six sep 
arately machined parts, all of them 
low-carbon steel except the shaft 
which was 416 steel 

In addition to the six parts, four 
assembly operations and three ma 
shaft 
were required. The rocker arm next 
Was made as 


chining operations on the 


a single investment 
casting in aluminum bronze 

Very little machining was r 
quired on this part other than to 
turn the ends for fit into support 
holes and drill two small link holes 

With the older method of manu 
facture and assembly rated as 100° 
cost, the investment cast part in 
aluminum bronze 
saving of 50%. 

The final stage 


represented a 


in the manutac 
ture of this part has been to con 
vert from an investment casting to 


a brass die casting. All of the re 
quired accuracy is present in thi 
brass die cast part. It gives ad 
quate wear resistance and impact 
strength, and has the very great ad 
vantage of costing only 30‘: as 


much as the original assembly 


NEW PRODUCTS- 


REPEATING AIR HAMMER 
.. + offers high versatility 
Model 300-HH, a new air ham 


mer built by Heidrich-Nourse Ci 
gives high cr low force and speed 


continucd 


depending on the air pressure used 
in trimming castings, Impression 
stamping and other operations 

An auxiliary air traverse mechan 
ism controlled by a foot valve 
cvlinder te 
bring the impact tool down ont 
the work and hold it there during 
the work cycle 
actuated by the 


causes the impact tool to repeat 


lowers the hammer 


Internal valving 


contact pressul¢ 


until the operator releases the foot 
pedal and the hammer cylinder is 
lifted from the work 

The tool is keved against r 
tation and prevented from wander 
ing by a precision fitted collet. A 
depth stop limits work progress 
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PORTABLE HAND GRINDER 

... weighs only 13 ounces 
Model No. 2 Moto Tool is si 

inches long and weighs only 13 

ounces. The unit does fast precision 

grinding, drilling polishing bur 


ring, etc. at 27,000 rpm The short 


body gives touch control on close 
tolerances. The tools are produ ed 
by Dremel Mfg. Co 
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Introducing 


the 


new 


BUHLER DIE CASTING MACHINE 


Type GPF, 


800 TONS LOCKING FORCE 


SPECIFICATIONS 


Locking force — 800 metric tons 
Injection force — 60 tons 


Die height max — 35% inches 
Die height min 13% inches 
Die opening stroke 16 inches 
Space between tie 

bars 28x30% h/v in 
Size of die platens 45x47% h/v in 


BUHLER BROTHERS, INC. cvs.a. 


130 COOLIDGE AVENUE. ENGLEWOOD, NEW JERSEY 


Machine area 

| Weight of machine 

Time per free cycle — 12 seconds Motor 

Shot capacity 
aluminum alloys 
zinc alloys 

Max. area of castings 
with min. injection 
pressure 


642x21% ft 
20 metric tons 
43 HP 


22 Ibs. 
55 Ibs 
310 sq. in 


— 5700 Ibs./sq. in 


Engineers for 
Industry 
Since 1860 


WRITE FOR COMPLETE INFORMATION 


BUHLER BROTHERS <canavay LTD. 


24 KING STREET WEST, TORONTO 1, ONTARIO 
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NEW PRODUCTS— cont. 
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CONVEYOR UNIT ... is portable and adjustable 


May-Fran Engineering, Inc. has 
announced production of the new 
“Heavy Duty Hustler” conveyor. A 
positive locking device permits up- 
and-down adjustment of working 
height, and conveyor pitch can be 
set for any angle up to 45° from 
the horizontal. Two wheels permit 
the unit to be rolled easily from job 
to job, but do not require floor-lock 
or blocks while in operation. 

Because the equipment is ad- 
justable and portable, its use in 


VACUUM PUMPING PACKAGE... 


A new packaged high vacuum 
pumping system capable of reach- 
ing pressures as low as 5 x 107 mm. 
Hg. has been announced by the 
Vacuum Equipment Div. of The 
New York Air Brake Co. The unit 
is compact and portable, and has 
applications in all kinds of research 
vacuum operations. 

It is predicted for use in many 
newly opened fields. 

The pumping system consists of 


various types of industry can be 
expected by the manufacturers 

Another desirable feature is the 
variety of items available where 
needed for specific tasks in many 
areas of industry. 

The conveyors are manufactured 
in various widths and lengths, with 
optional belt materials. Side guards 
and a parts-trap device for the 
loading end are optional equip- 
ment. 

Circle No. 140 on Reader Serviec Card 


is powerful & portable 


a high-speed, fractionating Kinney 
¢400F oil diffusion pump with a 
cold trap and a two-stage, gas- 
ballasted Kinney KC-5 mechanical 
vacuum pump. All meters and 
and switches are conveniently lo- 


cated on a sloping instrument panel, 
and all controls are at the front 
within easy reach of the operator. 
Modifications are offered for special 


purposes. 
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DIMENSIONAL SEPARATOR ... is accurate to .0025" 


The ESBEC Dimensional Separ. | 
ator has been re-designed to give it 
greater accuracy, more flexibility 
and longer life. The machine, pro- 
duced by Esbec Barrel Finishing 
Corp., makes difficult part separa- 
tions which cannot be made by 
magnetic or shaker screen methods. 
Parts with smaller dimensions drop 
through an adjustable gap between 
two rollers, while larger parts are 
carried off the end of the rollers. 


This separation of parts is a 
function which will help reduce 
handling costs. There are other ob 
vious advantages which will bene 
fit users of the equipment. 

The new design includes three 
separate discharge chutes undet 
neath the rolls and one at the end 
Setting the gap between the rolls 
in a V-shape allows four separa 
tions to be made simultaneously 
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HYDRAULIC FLOW CONTROL VALVE ... has multiple ranges 


This new flow control valve for 
2000 psi delivers constant set vol- 
ume despite changes in tempera- 
ture and viscosity, and has easily 
changed ranges of flow. To change 
the range, a fingertight locknut, 
control knob and pin are removed 
and an index plate turned until the 
desired range number lines up with 
the dowel pin hole in the body. 
Each selected range is covered by 
the full spread of the control dial. 


The user has many ranges of con 
trol available to him. 

The units are available in several 
two and three-port configurations 
for various circuit requirements, 
with optional check and relief valve 
set-ups. Port sizes are 4”, 33” and 
%4”", and flow ratings range from 
5 cu. in. to 28 gpm. Units are manu- 
factured by Denison Engineering 
Div., American Brake Shoe Co. 
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You get 


' Central location of 
speedier service 


American Zinc plants assures 
from the 


prompt deliveries of slab zinc to 


ZINC ZONE any point in the nation. 





HILLSBORO, ILL., PLANT 


MONSANTO, lit 
ELECTROLYTIC PLANT 


FORT SMITH, ARK., SMELTER 
w - 


DUMAS, TEXAS, SMELTER 


PRODUCERS OF 


merican 


=< ine sales 


ompany 


Distributors for AMERICAN ZINC, LEAD & SMELTING COMPANY 


Columbus, Ohio e Chicago e St. Louis e New York e Detroit e Pittsburgh 
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it’s precision you're after, 


call a Hoover Man 


Some people are exacting about every - ings for virtually every major indus- 


thing they do. Precisely the way we try in the country for 35 years. Why 
feel about Hoover castings—alumi- not try us out? Just get in touch with 
num and zine alloy ones, that is. us and let one of our Sales Engineers 


We've been producing precision cast- give you the whole story. 


3) 


THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio Die Casting specialists since 1922 a 


in Canada — Hamilton, Ontario 


DIE CASTING » HOOVER 
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PRODUCTS 


ALUMINUM ALLOYS 


for galvanizing and alloving 


Spectrog! por standards 

Mc { illographi and X-Ray | Xalnil 
Physical and mechanical proypx rty 
Chemical, spectrographic and quanton analyses 


Field Engineering 


A prac tical, working knowledge of your problems a superior 


product to meet them. These are the standards by which 


Apex Ingot is made . the reason why Foundrymen and Die Casters 
everywhere say, “It’s best in every test from Ingot to Casting!" 
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Research leadership back of every ingot 
CHICAGO CLEVELAND LOg 
SPRINGFIELD, OREGON (NATIONAL METAL 





